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STATEMENT OF BASI S AND PURPOSE

Thi s deci sion docunent presents the selected renedial alternative
for the Townsend Saw Chai n Conpany Site, Pontiac, Richland County,
Sout h Carolina, which was chosen in accordance with the

Conpr ehensi ve Environnmental Response, Compensation and Liability
Act of 1980 (CERCLA), as anmended by the Superfund Amendnents and
Reaut hori zati on Act of 1986 (SARA), and, to the extent practicable,
the National O and Hazardous Substances Contingency Pl an (NCP).
This decision is based on the adm nistrative record file for this
Site. The State of South Carolina concurs with the selected



r emedy.
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis
Site, if not addressed by inplenmenting the response action sel ected
in this Record of Decision (ROD), may present an inm nent and
substanti al endangernent to public health, welfare, or the

envi ronnent .

DESCRI PTI ON CF THE REMEDY

This remedial action is the final action (renmedy) for this Site.
It addresses the principal threat posed by the Site, which is
contami nated groundwater. |t also addresses contam nation in other
nmedi a. The selected alternative utilizes an innovative treatnent
technol ogy referred to herein as "insitu chemcal treatnment," to
i mmobilize chromiumby chemically altering it to its |less-toxic
trivalent state, reducing both the toxicity and vol une of the

af fected groundwater. Additionally, continued operation of the
InterimAction punp-and-treat systemduring treatnment will also
| essen the nobility and vol ume of contam nated groundwater

al though in a slower manner. Therefore, this remedy neets the
statutory preference for renedial alternatives which reduce the
toxicity, nobility or volume of contan nated nedia.

The conponents of the selected renedy include:

SO L TREATMENT ( Source Control)
- Excavation and rempoval of uppernost highly-contam nated
soils
- Treatnent of surficial soils through insitu chenica
treat nent

GROUNDWATER REMEDI ATl ON
- Insitu chem cal treatnment of groundwater
- Continued operation of the Interim Action Punp and Treat
System (| APTS)
- Sedinment renpval action at the Seep (Offsite Area)

SI TE MONI TORI NG
- Continued quarterly sanpling/analysis of Site groundwater
- Additional quarterly sanpling of surface water in the
unnanmed offsite tributary
- Periodic sanpling of treated Site soils

STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the
environnent, conplies with Federal and State requirenents that are
I egally applicable or relevant and appropriate to the renedia
action, and is cost-effective. This renedy utilizes permanent



solutions and alternative/treatnent technology to the nmaxi num
extent practicable, and satisfies the statutory preference for
remedi es that enploy treatnment that reduces toxicity, mobility or
vol une as a principal elenent.

Because this renedy will result in groundwater containing hazardous
subst ances renmi ning onsite above health-based | evels until the
renmedi ation levels are attained, a review will be conducted within

five years after commencenent of the renedial action, to ensure
that the remedy continues to provide adequate protection of human
heal th and the environnent.
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1.0 | NTRODUCT! ON

The Townsend Saw Chain Site is a snmall nmanufacturing facility

| ocated approximately 10 nmil es east-northeast of Colunbia, South
Carolina (Figure 1). The facility is active and is presently owned
by Deere and Conpany (John Deere). It was fornerly owned and
managed by the Honelite Division of Textron, Inc., located in

Charl otte,

North Carolina. 1In use since 1964, the facility has



been used since 1972 for the manufacture of the saw chain, bar, and
ot her conponents of chain saws. Prior to 1972, between 1964 and
1971, Dictaphone Corporation manufactured specialized recording
equi pnent at the facility.

Bet ween 1966 and 1981, under both Di ctaphone and Townsend Saw Chai n
Conmpany (later Homelite Division of Textron) ownership, waste
rinsewat ers produced during netal s-plating and other processes were
di sposed of by direct discharge to the ground surface in the | ow
lying "waste pond" areas adjacent to the facility on the north
side. These discharges caused contami nation of Site groundwater
The main Site contam nant is hexaval ent chrom um

The South Carolina Departnment of Health and Environnmental Control
(SCDHEC) has overseen environnmental investigations and ongoing
remedi ati on of groundwater at the Site since 1982. The Site was
eval uated by EPA for possible inclusion on the National Priorities
Li st, using the Hazard Ranki ng System (HRS), in 1987. Because of
the potential threat to groundwater and the |arge nunber of people
in the surrounding area served by water wells, the Site was
assigned an HRS score of 35.94, and was proposed for |listing on the
NPL in June 1988. The Site was listed on the NPL in February 1990.
Potentially Responsible Parties (PRPs) nanmed at this Site are
Textron, Inc. and Dictaphone Corporation (later Pitney Bowes).

In August 1991, Honelite Textron, Inc. ("Textron") signed an

Admi nistrative Order on Consent to performa Renedia

I nvestigation/Feasibility Study (RI/FS) at the Townsend Site. R
field work began in May 1992 and continued, in two phases, through
Decenber 1993. In late 1993, groundwater data appeared to indicate
that the areal extent of chrom um contani nated groundwater in the
surficial aquifer was greater than previously believed. Because
data indicated (1) that nearby potable water wells could be

i npacted at unacceptable | evels unless neasures were taken to

i ntercept and/or control the offsite novenent of the contani nant
plume, and (2) that a potential for harnful ecological effects

exi sted in and along the unnanmed offsite tributary and Spears
Creek, EPA issued an Interim Record of Decision in Decenmber 1993.
Textron voluntarily agreed to performthis Interim Renmedial Action
whi ch was described in EPA's Unilateral Adm nistrative Order (UAO
of May 4, 1994. The interimaction consisted of the follow ng:
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Decenb

a) a short, focused hydrogeol ogic study to define contani nation
extent; b) design of an offsite punp-and-treat systemto
intercept the migrating groundwater and direct it to onsite water
treatment equi prent, followed by appropriate disposal; and c)
construction and operation of the system A five-well punp-and
treat system was constructed between June and Decenber 1995 and
began operations in Decenmber 1995.

This Record of Decision documents the selection of the fina
remedi al action (renedy) for this Site. It addresses

contam nation of groundwater, surface water, soil and sedinment at
the Site. The principal threat posed by the Site is exposure to
contami nated groundwater. This future potential risk to human
health will be reduced or elimnated by the proposed renedy
described in this Record of Decision

2.0 SI TE LOCATI ON AND DESCRI PTI ON
2.1 Site Description

The Site is located in Richland County, South Carolina,
approximately 13 miles east-northeast of downtown Col unbia, at the
i ntersection of Interstate H ghway 20 and South Carolina Road 53
(al so known as Spears Creek Church Road). The nearest nunicipality
is the town of Pontiac, approximately two niles north on SC 53.

Fort Jackson nmilitary reservation is |located across Interstate

Hi ghway 20 south of the Site (Figure 2).

The facility property consists of approxinmately 50 acres. A
barbed-wire fence and the main entrance gate are | ocated along the
nort heast property line (SC Road 53); at the northernnost corner of
the property it joins a 7-foot netal nesh fence which encloses the
property to the north, west and south. Across SC Road 53 to the
northeast is a large single parcel of |and (approximtely 350
acres) onto which contaninated groundwater has mgrated (the
("offsite areas"). Throughout this docunment, the terns onsite and
offsite are used to denote locations within the facility property
("onsite") and those across SC Road 53 generally in the northeast
direction ("offsite").

During the R, the five areas shown on Figure 3 were investigated,
in addition to the offsite unnamed tri butary of Spears Creek. The
tributary is fed by a small seep or spring | ocated approxi mately
560 feet north of the property boundary al ong SC Road 53.

<I MG SRC 97019D>
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2.2 Site Topography, Drainage and Clinmate

The Site lies within the Upper Coastal Plain physiographic

provi nce. Topographically, the region is characterized by flat or
gently rolling terrain dissected by densely vegetated streans and
creeks. Soils in the area consist predomnantly of quartz sand,
resulting in high soil perneability and rapid infiltration of

rai nwater into the underlying geologic units. There is little or
no surface runoff during or after rainfall

The Site property is generally flat; elevations onsite range from
350 to 375 feet above nean sea level. The whitish, sandy surface
soils are generally poor, containing |little organic matter. Trees
and vegetative cover generally consists of scrub oak and short
loblolly pines, with [ittle underbrush, except near surface water
whi ch supports nore diverse flora. The spray field area south of
the plant is covered by perennial grasses.

The nearest significant drainage is the above-nentioned spring,
whi ch feeds an unnaned tributary of Spears Creek. The tributary
flows northeastward to its confluence with Spears Creek. To the
south along Interstate 20 there is a drainage ditch which only
intermttently carries water. There appears to be no direct
(surface) drainage of any portion of the Site to any drai nage
features.

The climate of Richland County is generally mld, with hot humd
sumrers and short winters. The mgjor influences on climate are the
Atl antic Ccean, which provides hunmidity, and the Blue Ridge
nmount ai ns north and northwest of the county, which inpede the
eastward novenent of cold air nasses. Average m dafternoon

hum dity is about 55 percent. Precipitation, averaging close to 46
i nches annually, is evenly distributed throughout the year. Based
on Colunbia Airport data (located 20 miles distant), prevailing
wind direction is fromthe west to west-southwest. However,
nmeasurenents from an onsite weather nonitoring station operated

bet ween Novenber 1992 and Cctober 1993 indicate that wind fromthe
sout h- sout heast predom nates at the Site. A high percentage of
sunshi ne (60% w nter, 65% sumer), conbined with the highly porous
sandy soils, generate high infiltration and evapotranspiration
rates which greatly reduce surface runoff.

2.3 Surface Water and Wetl ands



As noted above, the nearest surface water is the unnanmed tributary
to Spears Creek (Figure 2). There appears to be no surface water
drai nage fromthe plant property to the tributary. The absence of
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direct overland drai nage of water to the tributary and neasurenents
of the water table indicate that it is fed alnpst entirely by
groundwater flow. A narrow band of wet, marshy, heavily-vegetated
soil forns the banks of the unnamed tributary, fromits origin sone
560 feet northeast of the facility property line to its confluence
with Spears Creek, which is approximately 2,700 feet northeast of
the property boundary along SC Road 53. A broad wetl ands area

al ong Spears Creek, approximately 800 feet in width and centered on
Spears Creek, is classified as Palustrine Forested Wetland by the
U.S. Fish and Widlife Service (U S. Departnment of Interior).

Sout hwest of the Site, a tributary of Colonel's Creek is present
about 1700 feet fromthe property line, but no overland flowto
this tributary is evident.

2.4 Ceol ogic and Hydrogeol ogic Setting

The Upper Coastal Plain province is underlain by a seaward-di pping
wedge of unconsolidated sediments overlying crystalline bedrock

The sandy surface soils (the Lakel and and Kershaw soil series) were
formed from Tertiary marine and eolian (w nd-deposited) sands.
These soils are typically gray to white and give the surroundi ng
White Sand Hills region its nane.

Underlying these soils is the upper Cretaceous M ddendorf Fornation
(previously designated the Tuscal oosa Formation). The M ddendorf
consi sts of sands and kaolinitic clays representing fluvial and

del tai c geol ogic environnents. Subsurface structures present in
these sedi nents include stream channels, overbank deposits, channe
scours and fills, and floodplain deposits. Locally, such

structures may control groundwater flow patterns. The formation is
approximately 200 feet thick in the area of the Site.

Sand strata within the M ddendorf are productive aquifers, and the
formation serves as a nmgjor aquifer in South Carolina. Yields of
10 to 25 gallons per nmnute (gpm fromwells screened at depths of
50- 100 feet, and up to several hundred gpm from those screened from
150- 200 feet, are obtained in the Fort Jackson area. G oundwater
in both the surficial Tertiary deposits and the M ddendorf
formation is classified by EPA as Class |1 A and by South Carolina
as Class GB.



2.5 Site-Specific Geology and Hydrogeol ogy

Boring logs fromthe Renedial Investigation and from past
i nvestigati ons have been used to devel op an understanding of Site
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geol ogy. Based on stratigraphic and hydrogeol ogi ¢ characteristics,
sedi ments underlying the Site can be divided into three units:

Unit | is exposed at the surface and consists of interbedded
and alternating |ayers of sand, silty or clayey sand, and silt or
clay lenses. These various strata are apparently hydraulically
connected. G oundwater occurrence and nmovenent in Unit | is
controlled by the types of sedinment strata present, and their
configuration. Perched water zones occur within the upper part of
Unit |; for exanple, water |level data fromwell MM25 indicate that
this well is screened in a perched water zone.

Detail ed cross sections based on the nunmerous RI well borings
(see RI Report) indicated the presence of three sand | ayers or

"l obes." Mbst Site wells are in the upper and m ddl e sand | obes.
Unit Il is a lowpernmeability confining unit consisting of
hard, dry, kaolinitic silty clays or clayey silt. Unit |l appears

to be laterally continuous on the Site property. Subsurface
borings to date have not resulted in the identification of any

| ocations where Unit Il is absent; however, in the off site areas it
occurs deeper (approximtely 75 feet bel ow ground surface) than
onsite.

Unit Il consists of slightly silty, fine- to nmedium grai ned
sand. Because only a few Site well borings have penetrated into
Unit I1l, its hydrogeol ogic and stratigraphic characteristics are

not as well known.

The lower portion of unit I, and all of units Il and IIl, are part
of the M ddendorf Formation. It is inportant to note that the
sinmple, general outline of units I-111 given above is not neant to

infer that sinple patterns of groundwater flow and occurrence are
present. Viewed as a whol e, the subsurface arrangenent of various
sedi ment | enses and | ayers, having different grain sizes and
hydrol ogi ¢ properties, creates a conplex geonetry and greatly
conplicates attenpts to determ ne contam nant distribution or to
nodel groundwater flow patterns.

2.6 Denography and Land Use



Census data (1990) indicate that 10,220 people reside within a
three-mle radius of the Site. However, the great mgjority of this
popul ation resi des west of the Site closer to Colunbia. Site
reconnai sance indicates that only a few hones or businesses are
present within 1/2 nile of the Site. Pontiac El enentary School is
| ocated some 300 feet north of the Site property line on SC Road
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53. The nearest homes and busi nesses are | ocated across 1-20 to

t he sout heast, al ong Spears Creek Church Road, 1,200 feet fromthe
pl ant building. These 8 homes and busi nesses have private water
wel l's serving 61 people. These are the only wells within a 1/2
mle radius; none are hydraulically downgradient of the Site. The
nearest private water wells which are in the direction of
groundwat er nmovenent are 23 wells which belong to honmeowners whose
properties surround Whodcreek Lake. The nearest of these is 5,400
feet northeast of the property boundary. The nearest comrunity
water well is |ocated 5600 feet east of the Site (south of I-20).
All of these distances are approximate.

Figure 4 illustrates the ownership and | and use of nearhby
properties. The site (facility) property is zoned "Ilight
i ndustrial." The present Site owner, as well as the county

pl anni ng authority, foresee continued use of the Site for

i ndustrial purposes. Although not shown on the figure, along SC
Road 53 in the offsite area there is a strip of property zoned
“commercial." Behind this strip, a housing devel opnent is planned
which will involve nost of the offsite parcel of land. However,
honmesites are not planned in areas along the tributary or near the
area of contam nated groundwater. \Wile many areas nearby remmin
zoned "rural," Richland County expects the northeastern portion of
the county to experience significant growh through 2005.

3.0 SI TE HI STORY
3.1 Site Operations

In 1964, Dictaphone Corporation purchased an approxi nately 100-acre
parcel of |and, which eventually becane the Site, and constructed

a small manufacturing facility to be used primarily for the
assenbly of certain nodels of the conpany's line of office
recordi ng equi pnent. Details of the operations used are
unavail abl e, but two permits issued by the State of South Carolina
i ndicate that wastewaters generated onsite contained |ow | evel s of
zinc, cyanide, chromum (chromate ion) and residues fromacid and
al kali cleaning. Operations on site were pernmtted for the period
bet ween June 1966 and June 1971



Townsend Saw Chai n Conpany purchased the Site in June of 1971
Their operations onsite began in July 1972. Fromthat tinme to the
present, the main operation of the facility has been the

manuf acture and assenbly of saw chains for chain saws. Processes
whi ch conprise this overall operation include netal punch-pressing,
metal plating (chromium, heat treatnent (heat quench bath), a

<I MG SRC 97109F>
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rust-preventative bath, and netal parts cleaning and finishing.
Wast ewat ers produced by these processes contai ned chroni um

cadmi um cyanide, nitrite and nitrate salts, and several volatile
organi ¢ conmpounds (VQOCs).

Bet ween 1966 and 1981, under both Di ctaphone and Townsend Saw Chai n
Conpany (later Textron), waste rinsewaters produced during the

nmet al s-pl ati ng and ot her processes described above, were di sposed
of by direct discharge to the ground surface in the |owlying
"waste pond" areas adjacent to the facility on the north side.
These di scharges, which occurred over a period of approximtely 15
years, are the origin of the onsite groundwater contam nation.

In 1982, after SCDHEC i nvestigated the site, Textron was cited by
the State for violations of the established wastewater treatnent
rul es. I nvestigations since 1982 have confirmed the presence of
chrom um other netals, nitrate, and VOCs, in both onsite and

of fsite groundwater, at |evels above the Federal Safe Drinking
Wat er Act of 1974 (SDWA) Maxi num Cont am nant Levels (MCLS).

3.2 Enforcenent, Investigation and Renedi ation

Si nce 1982, SCDHEC has continued to oversee Textron's remnedi ation
program for groundwater. In 1982, as required by a Consent Order,
a groundwater treatment systemwas installed, consisting of five
extraction (punping) wells, chem cal treatnment tanks, and a spray
or irrigation field for disposal of the treated water. Two punping
wells were located within the former wastewater ponds area with the
remai ning three wells positioned in a line along SC Road 53. This
system operated until 1995. After treatnent to the then-applicable
Sout h Carolina groundwater quality standard for chrom um (0. 050

ng/ 1), groundwater was then discharged to a spray field.
Performance of the system and conditions at the spray field have
been nonitored by SCDHEC under an industrial wastewater permt.

Bet ween 1985 and 1988, SCDHEC and EPA t ook the necessary steps to



list the Site on the National Priorities List (NPL), which places
it in the Superfund program A 1985 Prelininary Assessnent/Site

I nspection (PA/SI) by SCDHEC reveal ed el evated or above -background
concentrations of chromi um |ead, cadm um arsenic, cyanide,

ni ckel, and four VOCs in groundwater at the site. Chrom um | ead,
cadm um and arsenic were present at elevated |levels in sedinents
within the waste pond area, and a stream water sanple taken just
across Spears Creek Church Road north of the site contained
chrom um and four VOCs. Based on these results, the Site was then
ranked by EPA in 1987 using the Hazard Ranki ng System (HRS), which
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eval uates the potential for public exposure to site contami nation.
Because of the potential for migration of groundwater contani nants
offsite, and the | arge nunber of people in the surrounding area
served by water wells, the Site was assigned an HRS score of 35.94
and was proposed for listing on the NPL in June 1988. The Site was
finalized on the NPL in February 1990.

In 1987, SCDHEC identified problens in the 1982 punp-and-treat
system s design and performance. To address those deficiencies, a
1988 nodification to the 1982 Court Order directed Textron to
further investigate and define the extent of groundwater

contami nation, and to investigate Site hydrogeol ogy as necessary to
nodi fy the system s design. A report with design revisions was
submtted to SCDHEC in 1990, and followi ng SCDHEC revi ew, again in
Decenmber 1991. A final permt to construct the system was issued

i n December 1993.

In October 1991, EPA and Honelite signed an Adm nistrative Order on
Consent under which Textron agreed to conduct an RI/FS at the Site.
Di ct aphone Corporation was nanmed as a Potentially Responsible Party
(PRP) by EPA when the Agency notified both Textron and Di ctaphone
(Pitney-Bowes) that an RI/FS was required under CERCLA. Textron
has voluntarily undertaken all Superfund investigation and
renmedi ati on activities to date.

Textron retai ned Aquaterra Environmental Consultants, Inc. to
performthe RI. Rl field work began in early May 1992. The
initial effort (referred to as "Phase V, in the Administrative
Record) was followed by further investigation of Site groundwater

and soils ("Phase I1"). Conbined Phase | and Il activities
i ncluded the installation and addition of 15 new nonitoring wells
to the previous nonitoring well network. |In total, Rl sanpling

i ncluded col l ection and | aboratory anal ysis of approxi mately 200
sanpl es of surface and subsurface soils, groundwater, stream
(surface) water, sedinment, and air. Between January and July 1993,



at the end of Phase Il work, three rounds of offsite shall ow
groundwat er sanpling were perforned. These 49 off site groundwater
sanpl es suggested that the plume of contaninated groundwater was
nmoving offsite, continuing to enlarge, and potentially threatening
downgradi ent private water wells.

After discussions with SCDHEC and Textron in July 1993, EPA deci ded
to move forward with an Interim Renedial Action at the Site. A
public neeting was held in | ate August 1993, at Pontiac El enentary
School, to discuss the proposed Interim Action and solicit public
comment. An Interim Record of Decision (ROD) requiring Textron to
take actions to prevent the continued offsite northeastward
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m gration of contam nated groundwater was issued by EPA in Decenber
1993. EPA then issued a Unilateral Adm nistrative Order for

i mpl enenting the InterimRenmedial Action (the "Interim Action")

to Textron in May 1994. Textron voluntarily agreed to do all of
the work outlined in the UAO requirenents.

During the summer of 1994 Textron retained SECOR | nternational
Inc., to performthe environnmental activities conprising the
InterimAction. The first step of the work involved a focused
hydr ogeol ogi ¢ study in the area northeast of Spears Creek Church
Road (the offsite area). After SECOR s work plans for the

hydr ogeol ogi ¢ study and the Interi m Renedi al Action were approved
by EPA, field work began in August 1994 and was conpleted in
Novenber 1994. A report ("Results of the Ofsite Hydrogeol ogic
Study") summarizing the study findings, and serving as a genera
basis for planning the offsite "InterimAction punp-and-treat
system (or "I APTS"), was submitted to EPA in January 1995.

Bet ween June and Decenber 1995, the Interim Action punp-and-treat
system was constructed and new treatnment equi pment installed in the
wast ewat er treatment system The system consists of the three
previ ousl y-used recovery wells | ocated al ong SC Road 53, and two
new recovery wells located in the offsite area. G oundwater from
these wells is punped to a treatnment facility at the plant, and
treated in electrochem cal precipitation cells. The materia
precipitated within the treatment cells during treatnment is a
potentially hazardous sludge, and is therefore handl ed and di sposed
of offsite in accordance with EPA and State regul ations for
handl i ng hazardous wastes. Treated groundwater is then di scharged
to an onsite SCDHEC-permitted sprayfield. Captured groundwater is
not treated for VOCs or nitrate, based on wei ghted-average
calculations (presented in the InterimRenedial Action design)

whi ch docunent ed bel ow-MCL concentrations of these contami nants in



the systemcollected (influent) water. Full operations of the
groundwat er punp-and-treat system began in Decenber 1995. As a
result of EPA-SCDHEC coordination, this systemfulfills both the
1993 State permit and EPA's 1994 Unil ateral Adnministrative Order.
Data collected to date indicate that the systemis capturing

af fected groundwater in the off site area. The system does not
treat any plant process wastewater as the previous systemdid,
since the plant converted in 1995 to a 100% water-reuse system t hat
gener ates dewat ered sl udge but no wastewater

In October 1995 EPA approved the final Renmedial |nvestigation
Report prepared by Aquaterra. During |ate 1994 and early 1995,
SECOR conpl eted work on a nunber of feasibility issues described in
the FS, including (1) conducting a pilot-scale denmonstration study
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of insitu chrom um reduction, (2) determ nation of a I eaching-based
remedi ati on (cleanup) level, (3) further sanpling of sedinent at
the seep and nearby | ocations, and (4) conpleting an Addendumto
the Baseli ne Ri sk Assessnent, which was originally conpleted in
1993 by an EPA contractor. These issues and results are discussed
in the FS, which was approved by EPA in Septenber 1996.

4.0 H GHLI GHTS OF COVMUNI TY PARTI Cl PATI ON

Since the Septenmber 1991 announcenent of the signing of an
Admi ni strative Order on Consent to initiate an RI/FS at the Site,
EPA has mmi ntai ned periodic contact with area residents through the
use of fact sheets, public notices, neetings, correspondence, and

t el ephone contact. The mailing list for the Site includes nore

t han 600 i ndividuals and househol ds.

In April 1992, at the tinme of the conpletion of the Rl work plans,
EPA established an information repository at the cl osest public
library, which is the Richland County Northeast Branch Library in
eastern portion of the city of Colunmbia. Materials placed at the
repository at that tinme included background information on
Superfund and on the Site. |In Decenber 1992 the Administrative
Record (AR) for the Townsend Saw Chain Site was established. Upon
EPA approval, the RI/FS work plans were then added to the AR

An Rl "kickoff" public neeting was held by EPA at Ponti ac

El ementary School on April 22, 1992. Approximately 70 persons
attended this neeting. Public questions and concerns centered
around the proximty of the Site to Pontiac El enentary School, and
the long period of groundwater cleanup that had been ongoi ng

wi t hout conpletion of the cleanup effort. EPA staff explained the



| ack of any health threats to school children based on then-current
know edge of the Site, and that the RI work included verifying the
absence of any such threats. EPA and SCDHEC officials al so
expl ai ned the specific details of Honelite-Textron's groundwater
remedi ati on activities, and EPA's plans and objectives concerning
groundwat er cont amni nati on.

During the summer of 1993, after conpletion of RI Phase Il field
wor k, EPA determined that an Interim Renedial Action to address

of fsite groundwater contam nation was warranted in view of

i nconcl usi ve data concerning the full downgradient, offsite extent
of Site-affected groundwater, and the |ikelihood of continuing

off site migration of contam nated groundwater. On August 18, 1993,
a focused Feasibility Study docunent entitled "Technica
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Menor andum on | nteri m Remedi al Action, which described the
proposed action, was placed at the information repository. EPA
prepared an August 1993 Proposed Plan Fact Sheet to publicly
propose the Interim Renmedial Action and to solicit public comments.
The fact sheet al so announced the opening of a 30-day public
comment period on August 20, 1993. A notice to area citizens
announci ng the August 31, 1993, Proposed Plan public neeting and
the public comment period was published in Colunbia's daily
newspaper, The State, on August 20, 1993.

An Interim Action Proposed Plan public nmeeting was held to present
the Interi m Renedi al Action Proposed Plan to the public on August
31, 1993, at Pontiac Elenentary School. Approximtely 70 persons
attended the neeting. EPA officials explained that the Interim
Action consisted of a hydrogeologic study in the offsite area to
define the extent of contanmination, followed by expedited design
and construction of an extraction and treatnent systemto capture
and treat the affected groundwater and prevent continued offsite
nmovenent. As detailed in the Responsiveness Summary of the
Decenber 1993 Interim Record of Decision, the public expressed a
great deal of interest in the Interim Renmedial Action. Mbst
guestions concerned EPA's planned precautionary sanpling of four
private water wells at the sout hwest end of Wodcreek Lake. In
response to these concerns, water wells belonging to a group of
residents belonging to the homeowners, group were sanpled in

Sept enber 1993 and again in July 1994 in joint EPA-SCDHEC efforts.
Al so as a precaution, Textron sanpled 7 private wells |ocated al ong
the south side of Interstate Hi ghway 20 although not in the known
direction of groundwater novenent. Sanple results fromthe 1-20
and Whodcreek Lake wells have indicated, in all cases, non-detects
or far below the MCLs for inorganics (such as chrom un) and VOCs.



A notice publicizing the issuance of the Interim Record of Decision
was published in The State in May of 1994. Throughout 1994 and
1995, EPA nmi ntai ned ongoing contact with the | ocal honmeowners
group (at Wyodcreek Lake), as well as the business partnership
which owns all of the affected offsite property. "Update Letters”
were sent to the president of the homeowners, group in Decenber
1993, Septenber 1994, and Septenber 1995, describing progress and
activities at the Site. |In Cctober 1994 and again in October 1995,
in response to requests for assistance fromthe partnership in
dealing with lending institutions, EPA provided letters to the
partnership clarifying the Site's status and describi ng the ongoi ng
wor k under both the RI/FS and the Interim Remedi al Action

As announced in an April 1995 fact sheet, EPA held a public neeting
on April 27, 1995, to update local residents and the public
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concerning the results of the offsite hydrogeol ogy work and pl ans
for the offsite punp-and-treat system Attendance at this neeting
was very light and no significant concerns were expressed.

In July 1996, prior to finalizing the FS, EPA issued a fact sheet
descri bing the technol ogi es and renedial alternatives for fina
cleanup of the Site. The fact sheet al so requested public input on
the alternatives and initial evaluation of them After
finalization of the FS, a Proposed Plan Fact Sheet was issued in
early Septenber 1996 describing EPA s sel ected renedy and
announci ng a Septenber 17, 1996 public neeting. Attendance at this
nmeeting was very small and no concerns about the proposed action
wer e expressed.

5.0 SCOPE AND ROLE OF THE REMEDI AL ACTI ON W THI N SI TE STRATEGY

The scope of this renedial action, which is described nmore fully in
section 10 of this ROD, includes (1) source control, to prevent

| eaching of chromiumto groundwater, (2) renediation of

groundwater, (3) remediation of surface water, and (4) renedia
action to address sedi nent contam nation.

This remedial action is the final action (renmedy) for this Site.

It addresses the principal threat posed by the Site, which is
contanmi nation of groundwater. It also addresses contam nation in
other nmedia. The selected alternative utilizes an innovative
treatment technology referred to herein as "insitu chem ca
treatment”, to inmobilize chrom um by changing it to its less-toxic
trivalent state. This renpves the toxicity of the chrom um and



reduces the volunme of the affected groundwater. Additionally,

t hrough continued operation of the Interim Action punp-and-treat
system which is part of this remedy, the nmobility and vol unme of
cont ami nated groundwater will be reduced. Therefore, this renmedy
neets the statutory preference for renedial alternatives which
reduce the toxicity, nobility or volunme of contamni nation
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6.0 SUMMARY OF SI TE CHARACTERI STI CS
6.1 Sources of Contam nation

Cont ami nation of soil, groundwater, surface water and sedi nent
occurred as a result of past wastewater disposal operations at the
Site. Investigation of potential air contam nation during the R

i ndicated that air em ssions are not of concern at the Site. No
ot her sources of contam nation were identified during the RI/FS or
the InterimRenedial Action. Section 6.2 below details the nature
and extent of onsite and offsite contami nation.

Hexaval ent and trivalent chromumis present in former wastewater
ponds area soils just north of the plant building (refer to Figure
4). The forner wastewater ponds area forns a | ow1ying, hourgl ass-
shaped basin into which process wastewaters were di scharged between
1966 and 1981. |In addition to contamnminating surface and subsurface
soil, these wastewaters were the source of Site groundwater
cont am nati on.

During excavation work for the new groundwater treatnment equi pment
building early in the R, an abandoned 4-inch clay tile pipeline
was uncovered near the northwest corner of the building, which had
apparently been used to convey wastewater to the | owlying area.
Resul tant soil contam nation by several netals was present at one
smal| area along the former |ocation of this wastewater pipeline.

Just north of the building, a drainage pipe and associ ated ditch
continui ng about 75 feet beyond it, was also |located early in the
RI, which apparently carried water from floor drains of sonme of the
interior shop areas and possibly process wastewaters. Soil in a
smal | area around this ditch contained elevated |evels of netals.
The distribution of nitrates in groundwater indicates a |ikely
origin in wastewaters discharged to the ground in this area.

O fsite groundwater contam nation reflects the nmigration of Site
cont am nat ed groundwater, toward hydraulically downgradient,

t opographically | ower areas northeast of the Site. No other Site
rel ated sources of groundwater contani nation have been identified
to date in the offsite areas, although the possibility cannot be



ruled out. The chromiumdistribution strongly indicates that it
mgrated fromthe fornmer wastewater ponds, northeastward across SC
Road 53. VOC detections at MM|I and MM3 suggest that their origin
is at least partially fromthe forner septic tank | ocated beside
the main parking lot (east end of building).

Surface water and sedinent in the unnamed offsite tributary to
Spears Creek exhibit contanination transported by Site-origi nated
chrom um beari ng groundwat er
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6.2 Nature and Extent of Contanination

Envi ronnental contam nation at the Site can be summari zed as
foll ows:

- Groundwater onsite and in a portion of the offsite area exhibits
greatly elevated concentrations of chrom um and sporadic,
i nconsi stent detections of VCOCs;

- Surface soil in two small "hotspots" on the plant property
cont ai ned chromi um cadmium |ead and cyani de at el evated
| evel s;

- Surface soil in the former wastewater ponds area contains

el evated | evel s of hexaval ent and trival ent chrom um

- Surface water in the unnaned offsite tributary contains above
background | evel s of chrom um and,

- Sedinment in the unnaned offsite tributary contains el evated
| evel s of chrom um

6.2.1 G oundwater

The RI verified that Unit | groundwater onsite and in the offsite
area is inpacted primarily by el evated concentrations of hexaval ent
chromium Detected concentrations ranged up to 3.11 ng/l tota
chromium Table 1 details Rl sanpling results for inorganic
contami nants (nmetals), with the wells grouped by geologic unit.
VOCs were al so detected at a number of wells, at individual VOC
concentrations ranging fromthe detection limt (1.0 micrograns per

liter, or ug/l) to 110 ug/l. The primary VOC contam nants are
trichl oroethylene and tetrachl oroet hyl ene; other detections of
rel at ed daughter conpounds were generally less than 20 ug/l. There

were detections of acetone and propanol; the absence of these in

| ater post-Rl sanpling (1994-1996) suggests they represented

| aboratory contam nation. Organic contani nant concentrations from
the RI are presented in Table 2. The locations of the Rl nonitor
wells are shown in Figure 5.



During the InterimRenedial Action field work (the "Ofsite

Hydr ogeol ogi ¢ Study"), a geochenical conparison was performed which
i ndicated that alnost all chromumin the aquifer occurs in the
hexaval ent form Mre recent sanpling events continue to show a
chrom um groundwat er contani nant plunme as shown in Figure 6, with
recurring but inconsistent detections of trace VOCs. Table 3 lists
the March (first quarter) 1996 anal ytical results fromthe
quarterly | APTS sanpling event, upon which Figure 6 was based.

As presented in the FS, the volume of chrom uminpacted groundwater
is estimated to be approxi mtely 26,200,000 gallons. The vol unme of
nitrate-inpacted groundwater is nuch snaller, estimted at
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TABLE 1
Rl CROUNDWATER SAMPLI NG RESULTS (| nor gani cs)

(TAL - Total Inorganics Results for Unit | Mnitoring Wells).

Par anet er MM 1 MW 2 MW 3 MM 4A
MM 5

06/ 11/ 92 06/ 11/ 92 06/ 11/ 92 06/ 09/ 92
06/ 10/ 92
Al um num 282 1120 12100 139
438
Ant i nony 12 U 12 U 12 U 12 U
12 U
Arsenic 1 U 1 U 1.8 B 10 U
1 U
Bari um 142 151 46. 1 18.8
6.9
Beryllium 1 U 1 U 1 U 1 U
1 U
Cadm um 1.6 B 1 U 1 U 1 U
1 U
Cal ci um 3350 2630 612 564
1510
Chr omi um 5 U 5 U 19.3 1160
5 U
Cobal t 2 U 2 U 2 U 4.2 B
2 U
Copper 4 U 4 U 5 B 4.1 B
4 U
I ron 162 675 6320 227

246

Decemnber

MN 4A ( Dup)

06/ 09/ 92

124

12

10

18.9

616

1180

2.4

165

1996
Page 19

MM 4B

06/ 11/ 92

173

12 U

1.7 B

18.6

1800

658

221



Lead 2.1 17. 4 6.2 1.2 B 1.3 B 5.3
1.3 B

Magnesi um 2130 2960 686 451 429 444
133

Manganese 42.9 28.6 23.3 4.5 3.7 6.2
2.6 B

Mer cury 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.2 U

Ni ckel 7 U .7 U 8.1 B 5.1 B 7 B 7 U
7 U

Potassium 2990 B 2920 B 756 B 1620 B 1640 B 206 B
313 B

Sel eni um 1 U 1 U 1 U 3.2 U 3.2 3.4

1 U

Silver 3 U 3 U 3 U 3 U 3 U 3 U
3 U

Sodi um 32500 1500 1840 77400 78300 65100
729 B

Thal |'i um 1 U 1 U 1 U 1 U 1 U 1 U
1 U

Vanadi um 2 U 3.4 B 21.9 2 U 2 U 2 U
2 U

Zi nc 35.2 62.8 42 52.6 67.8 47.2
39.9

Cyani de 10 U 10 U 10 U 24.9 35.2 10 U
10 U

Nitrate 14. 4 18 0.7 10. 2 10. 2 5.6
0.62

Nitrite 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.02 U

Chrom um hex NA
Sul fate NA

Result units are pg/L exceptfor nitrate/nitrite, Kjeldahl nitrogen, and sulfate which are ng/L.
U - The anal yte was anal yzed for but not detected at or above the |DL.
B - The reported value is less than the Contract Required Detection Limt (CRDL).

but greater than or equal to the Instrunment Detection Limt (I1DL).
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TABLE 1 (cont'd)
Rl GROUNDWATER SAMPLI NG RESULTS (| nor gani cs)



Par amet er MM 6 MM 7 MM 7( Dup MM 8 MM 9 MM 10A

06/ 10/ 92 06/ 08/ 92 06/ 08/ 92 06/ 11/ 92 06/ 10/ 92 06/ 11/ 92
Al umi num 4320 605 1280 2820 26200 12400
Ant i nony 12 U 12 U 12 U 12 U 12 U 12 U
Arsenic 1 U 1 U 1 U 1 U 1 U 2.4 B
Bari um 10. 4 7.1 7.8 70. 4 94. 2 20. 4
Beryllium 1 U 1 U 1 U 1 U 1 U 1 U
Cadm um 1 U 1 U 1 U 9 2.3 B 1 U
Cal ci um 578 360 274 8830 6150 772
Chromum 37.1 100 101 5 U 82.9 541
Cobal t 2 U 2 U 2 U 4.5 B 4.1 B 9.4
Copper 4 U 4 B 5.7 B 4 U 26. 2 8.8 B
I ron 1240 442 462 1920 57000 9790
Lead 8.2 4.5 2.8 4.4 21.2 6.7
Magnesium 110 B 135 155 1480 1910 293
Manganese 7.8 4.1 3.7 59.7 213 16. 8
Mer cury 0.2 U 0.2 U 0.2 U 0.2 U 0.24 0.4
Ni ckel 7 U 4.9 B 4 U 7 U 19.1 B 9.1 B
Potassium 318 B 237 B 271 B 6880 3580 B 497 B
Sel eni um 1 U 1.5 B 1.5 B 1 U 1 U 4.6
Silver 3 U 3 U 3 U 3 U 3 U 3 U
Sodi um 4750 17600 17100 18500 4960 125000
Thal |'i um 1 U 1 U 1 U 1 U 1 U 1 U
Vanadi um 8.5 2 U 2.8 B 8.3 209 46. 1
Zi nc 32 38.5 29.2 60 95.4 96. 9
Cyani de 10 U 10 U 10 U 10 U 10 U 77.1
Nitrate 0.59 1.5 1.7 14. 1 1.8 15. 1
Nitrite 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.04
Kj el dahl NA NA 1.3 NA NA
Chrom um hex
Sul fate

Result units are pg/L except for nitrate/nitrite, Kjeldahl nitrogen, and sulfate which are ng/L.
U - The anal yte was anal yzed for but not detected at or above the IDL
B - The reported value is less than the Contract Required Detection Limt (CRDL).
but greater than or equal to the Instrunment Detection Limt (I1DL).
NA - Conpound not anal yzed
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TABLE 1 (cont'd)
Rl GROUNDWATER SAMPLI NG RESULTS (| nor gani cs)

Par amet er MM 10A MM 11 MM 12 MM 13 MM 14 MM 16 MM 19



10/ 08/ 92 06/ 08/ 92 06/ 08/ 92 06/ 08/ 92 06/ 10/ 92 06/ 09/ 92 06/ 15/ 92

Al um num 13600 15600 10800 1770 42700 924 3250
Ant i nony 12 U 12 U 12 U 12 U 12 U 12 U 12 U
Arsenic 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bari um 18.3 20.2 156 23.2 62.7 8.9 9.6
Beryl Iium 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cadm um 1 U 2.5 B 1 U 1 U 1 U 1 U 1 U
Cal ci um 1580 15800 44200 2630 1100 329 376
Chrom um 459 13 33 6.5 63.1 5 U 5 U
Cobal t 10.9 8.2 5.1 2 U 2.5 B 2 U 2 U
Copper 11.1 2 U 13.2 4.6 B 17.6 4.1 B 4 U
I ron 12300 3000 8740 1890 22300 447 1200
Lead 8 7.1 10 11.9 8.2 10.8 2.9
Magnesi um 321 11200 5080 544 749 202 135
Manganese 18.5 182 230 67.9 40.5 3.2 4.7
Mer cury 0.2 U 0.2 U 0.2 U 0.2 U 1.3 0.2 U 0. 24

Ni ckel 7 U 5.4 B 12.9 B 4 U 21.3 B 4 U 7 U
Pot assi um 561 B 91000 136000 850 B 3930 231 B 219 B
Sel eni um 6 39 10 U 2.1 B 1 U 1.5 B 1 U
Silver 3 U 1 U 3 U 3 U 3 U 3 U 3 U
Sodi um 127000 452000 20000 14500 12200 7950 3920
Thal I i um 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vanadi um 57.2 13.1 47 4.4 B 94. 6 3 B 8.7

Zi nc 29. 4 209 136 47.1 81.4 36.3 35
Cyani de 91.9 10.1 10 U 10 U 10 U 10 U 10 U
Nitrate 8.6 7.4 2.3 2.2 0. 85 1.4 0. 86
Nitrite 0. 03 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
Kj el dahl NA NA NA NA NA NA NA
Chromium hex NA NA NA NA NA NA

Sul fate

Result units are pg/L except for nitrate/nitrite, Kjeldahl nitrogen, and sulfate which are ng/L.
U - The anal yte was anal yzed for but not detected at or above the |DL.
B - The reported value is less than the Contract Required Detection Limt (CRDL),
but greater than or equal to the Instrunment Detection Limt (I1DL).
NA - Conpound not anal yzed
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TABLE 1 (cont'd)
Rl GROUNDWATER SAMPLI NG RESULTS (| nor gani cs)

Par amet er MM 21 MM 22 MM 25 MM 28 MM 30



MM 33A
06/ 09/ 92

Al um num
905
Ant i nony
U 12
Arsenic
U 10
Bari um
17.5
Beryllium
U 1
Cadm um
U 1
Cal ci um
381
Chr omi um
3110
Cobal t

5.6
Copper

5.2
I ron
3680
Lead
8.8
Magnesi um
248
Manganese
6.2
Mer cury
0.42
Ni ckel

7
Pot assi um
2510 B
Sel eni um
6.4
Silver
3

Sodi um
90700
Thal |'i um
U 1
Vanadi um
7.6
Zi nc
85.4
Cyani de
19.6
Nitrate
13.9

06/ 09/ 92
08/ 18/ 92

4550

526
12 U

u

224000
84700

1 U

U

18.6
4.8 B

105
97.8

156

10 U

6.5
15.7

06/ 09/ 92

1930

12 U

10 U

26. 3

2.3 B

858

4.8

129000

78.6

0.2 U

4 U

2780 B

15 B

3 U

199000

1 U

7.7

87.6

10 U

3.6

06/ 10/ 92

20400

12 U

10 U

244

486

1390

15. 7

21.3

21300

1240

28.6

2.4

72.5

1290 B

1.3 B

3 U

289000

1 U

70. 4

146

418

11.9

06/ 10/ 92

3050

12 U

6.6

605

112

2740

93.9 B

11400

9.5

59

10 U

0. 96

06/ 10/ 92

2900

12 U

9.9

900

22.4

1960

237

5.1

0.22

362 B

16900

12.9

52

10 U

2.4

12

10

3.4 B

2920 B



Nitrite

0.

Kj el dahl
NA

Chrom um hex
U NA

Sul fate

Result units are pg/L except for

0.02 U

u

NA

NA

0.02 U

U - The anal yte was anal yzed for bu
B - The reported value is |less than the Contract

but greater than or
NA - Conpound not anal yzed

Deci si on
site
Carol i na
1996

23

Par amet er
10/ 08/ 92

Al um num
Ant i nony
Arsenic
Bari um
Beryllium
U

Cadm um
U
Cal ci um
Chrom um
Cobal t

B

Copper

I ron

Lead
Magnesi um
Manganese
Mer cury

U

MM 34A
10/ 07/ 92

13600
12
1.5
27.8

o C

461
472
2.4 B

10500
7.7
331

33.4
0. 46

equal to th

06/ 15/ 92

1070

12 U

25.4

991
2000

2.8 B

0.16

nitrate/nitrite,

Kj el dahl

0.02 U

t not detected at or above the |IDL

e I nstrunent

0.02 U

Required Detection Limt (CRDL).
Detection Limt (I1DL).

50

nitrogen, and sulfate which are ng/L.
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MM 35A
10/ 07/ 92

GROUNDWATER SAMPLI NG RESULTS (I nor gani cs)

MM 35B

06/ 16/ 92 08/ 04/ 92
48100 17100

12.6 B 12 U

2.2 B 1 U
84.7 108

1.7 1 U

1 U 1 U
7270 6950
425 723
3.8 B 6.2
30.8 31.2
27500 27300
8.6 18
3180 3180
133 120
0.24 0. 26

Sout h
Decemnber
Page
MW 36

10/ 07/ 92

4880 11000
12

1 3.1
47.5 22.6
1 1
1 1
2630 715
711 16. 6
5.2 2.2
16. 4 9.9
6940 7970
6.6 13.8
1340 475
33 27.1
0. 23 0.2



Ni ckel 7 U
U

Pot assi um 566 B
B

Sel eni um 1.3 B
U

Silver 3 U
U

Sodi um 36600
Thal |'i um 1 U
U

Vanadi um 36.7

Zi nc 33.5
Cyani de 10 U
U

Nitrate 4.7
Nitrite 0.02 U
Kj el dahl NA

Chrom um hex NA
Sul fate

Resul t

2760

units are ug/L except for

U - The anal yte was anal yzed for
B - The reported value is |less than the Contract

but greater than or

equa

NA - Conpound not anal yzed
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Par amet er
MM 39A
06/ 16/ 92

09/ 07/ 93
Al um num 89500
4910
Ant i nony 12.2 B
U 35 U
Arsenic 6.3

2 B

MM 37

08/ 04/ 92

57000

12 U

3.4

2830 B

nitrate/nitrite,
not detected at or

to the I nstrunment

18.6 B 8.7
2720 B 3030
1 U 1
3 U 3
35700 32400
1 U 1
179 280
115 112
10 U NA
7.5 NA
0. 02 NA
NA NA
NA NA

Kj el dahl nitrogen,

and sul fate
above the |DL.
Required Detection Limt (CRDL),
Detection Limt (I1DL).

1620

32800

75. 4
25.1
11.7

340

2960

16. 4
42. 7
10

1.1
0. 04
NA
NA

which are ng/L.

Townsend
Ponti ac, Richl and
TABLE 1 (cont'd)
GROUNDWATER SAMPLI NG RESULTS (I norgani cs)
MM 38
10/ 08/ 92 06/ 16/ 92 08/ 04/ 92 10/ 08/ 92
19100 108000 NA 24300
12 U 19.8 B NA 12
2.3 B 18 B NA 1.4 B



Bari um 178
15.9

Beryllium 2.6
1 U

Cadm um 1
U 3
Cal ci um 20600
1990

Chr omi um 148
11

Cobal t 12.8
4 U

Copper 125
9.6

I ron 65100
2720

Lead 34.6
4.4

Magnesi um 6270
230

Manganese 906
6.3

Mer cury 0.31
0.21 B

Ni ckel 65. 4
8 U

Pot assi um 3110
517 B

Sel eni um 10
2 U

Silver 3
3 U

Sodi um 25900
1790

Thal |'i um 1
9.4

Vanadi um 366
8.9

Zi nc 199
11. 7

Cyani de 10
4 B

Nitrate 0.84
0.13

Nitrite 0.02
0.02 U

Kj el dahl NA
NA

Chromium hex NA
0.01 U

Sul fate

1 U

Resul t

127

13700

98.8

106

45400

18

4450

533

0.27

39.8

B 2360

17500

257

174

£ £ § £ %

units are in ug/L except

for

50.5

6510

29.4

54
14500
12.2
1570

155

20.8 B

1050 B

7650

80. 2
66. 2
10 U
1.4

0. 05

nitrate/nitrite,

232

46400
358
11. 4
156
59200
79.5
14800
741
0.93
56. 8
5380
10

3
101000
1

265
282

14.9

0.03

Kj el dahl

ni trogen,

© 2 £ £ 2 2 2 2 %2 % % %

£ £ $ £ £ £ ¢ % £ £ & § %

and sul fate

83.5

9240

806

7.1

41.3

14200

19.1

3100

197

0.2 U

10.6 B

1810 B

68700

76.6

78.6

12.9

0.02 U

which are



ng/ L.
U - The anal yte was anal yzed for but not detected at or above the |DL.

B - The reported value is less than the Contract Required Detection Limt (CRDL),
but greater than or equal to the Instrunment Detection Limt (IDL).
NA - Conpound not anal yzed
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TABLE 1 (cont'd)
Rl GROUNDWATER SAMPLI NG RESULTS (I nor gani cs)
Par anet er MN - 40A MWV - 41A MWV - 41B MV - 42A MV - 42B
09/ 08/ 93 09/ 09/ 93 09/ 08/ 93 08/ 26/ 93 09/ 10/ 93 09/ 08/ 93

Al um num 287 81100 46500 10600 31000 5810
Ant i nony 35 U 35 U 35 20 U 35 U 35 U
Arsenic 2 U 24.8 12. 4 5U 2 U 3.6
Bari um 5.2 139 115 150 131 41.7
Beryllium 1U 3 2.5 6 1.7 1U
Cadmi um 3 U 3 U 3 5U 3 U 3 U
Cal ci um 213 26000 13000 43100 21700 6720
Chrom um 4 U 161 314 30 57 14. 4
Cobal t 4 U 4 U 5.9 20 U 4 U 4 U
Copper 3 U 34.7 45.1 31 36 11.9
Iron 62.5 62300 53000 5600 28000 3370
Lead 1.3 B 60. 8 32.8 8 1U 9.9
Magnesi um 89.4 B 5570 2580 10700 5690 1240
Manganese 2.2 B 438 226 290 551 62.1
Mer cury 0.2 U 0. 66 0.62 0.2 U 0.27 0. 26
Ni ckel 8 U 43.3 114 20 U 26.4 B 8 U
Pot assi um 355 B 2240 B 2660 4600 2510 B 794 B
Sel eni um 2 U 2 U 2 2 U 2 U 2 U
Silver 3 U 3 U 3 10 U 3 U 3 U
Sodi um 1400 14600 24300 151000 55300 13300
Thal I'i um 2 U 4.4 7.2 5U 2 U 2.6 B
Vanadi um 2 U 157 356 29 31.8 19.6
Zi nc 4.8 203 159 390 183 28.3
Cyani de 3.5 B 2B 3.5 10 U 3B 3B
Nitrate 0. 08 2.5 0.48 1.8 0.79 0.5
Nitrite 0.01 U 0. 05 0.02 0. 04 0.2 0. 04
Kj el dahl NA NA NA NA
Chrom um hex 0.01 U 0.03 0.01 NA 0.02 0.01 U
Sul fate 1U 56 7.2 NA 50 14

Result units are in pg/L except For nitrate/nitrite. Kjeldahl nitrogen, and sulfate which are
ng/ L.
U - The anal yte was anal yzed for but not detected at or above the |DL.
B - The reported value is less than the Contract Required Detection Limt (CRDL).
but greater than or equal to the Instrunment Detection Limt (IDL).



NA - Conpound not anal yzed
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TABLE 1 (cont, d)
Rl GROUNDWATER SAMPLI NG RESULTS (| nor gani cs)

(TAL - Total Inorganics Results for Unit | Lower Sand Lobe Monitoring Wells).

Par anet er MV - 4B (4A) MNV - 35B (ol d 35D) MV - 41B MV - 42B
6/ 11/ 92 6/ 16/ 92 8/ 4/ 92 10/ 7/ 92 9/ 8/ 93 9/ 8/ 93
Al um num 173 48100 17100 4880 46500 5810
Ant i nony 12 U 12.6 B 12 U 12 U 35 U 36 U
Arsenic 1.7 B 2.2 B 1U 1U 12. 4 3.6
Bari um 18.6 84.7 108 47.5 115 41.7
Beryl I'ium 1U 1.7 1U 1U 2.5 1U
Cadmi um 1U 1U 1U 1U 3 U 3 U
Cal ci um 1800 7270 6950 2630 13000 6720
Chrom um 658 425 723 711 314 14. 4
Cobal t 4.5 B 3.8 B 6.2 5.2 5.9 4 U
Copper 4 U 30.8 31.2 16. 4 45.1 11.9
Iron 221 27500 27300 6940 53000 3370
Lead 5.3 8.6 18 6.6 32.8 9.9
Magnesi um 444 3180 3180 1340 2580 1240
Manganese 6.2 133 120 33 226 62.1
Mer cury 0.2 U 0.24 0. 26 0.23 0.62 0. 26
Ni ckel 7 U 18.6 B 8.7 B 7 U 114 8 U
Pot assi um 206 B 2720 B 3030 B 1620 B 2660 B 794 B
Sel eni um 3.4 1U 1U 1U 2 U 2 U
Silver 3 U 3 U 3 U 3 U 3 U 3 U
Sodi um 65100 35700 32400 32800 24300 13300
Thal I'i um 1U 1U 1U 1U 7.2 2.6 B
Vanadi um 2 U 179 280 75.4 356 19.6
Zi nc 47.2 115 112 25.1 159 28.3
Cyani de 10 U 10 U NA 11.7 3.5 B 3B
Nitrate 5.6 7.5 NA 8.1 0.48 0.5
Nitrite 0.02 U 0.02 NA 0.02 U 0.02 0. 04
Chrom um +6 NA NA NA NA 0.01 U 0.01U
Sul fate NA NA NA NA 7.2 14

Result units are in ug/L except for nitrate/nitrite/sulfate which are ng/L.

N-4 - Compound not anal yed

U - The anal yte was anal yzed for but not detected at or above the |DL.

B - The reported value is less than the Contract Required Detection Limt (CRDL).
but greater than or equal to the Instrunment Detection Limt (I1DL).
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TABLE 2
GROUNDWATER SAMPLI NG RESULTS (Organi cs)
(Vol atil e Organi c Conpounds, Unit | Shall ow Monitoring Wells.)
MWV 1 MWV 2 MWV 3 MM 4A MM 4A MW 5
MWV 6
Target Conpound Li st 6/ 11/ 92 6/ 11/ 92 6/ 11/ 92 6/ 9/ 92 6/ 9/ 92 6/ 10/ 92
6/ 10/ 92
DUP

Acet one 5U 5U 5U 5U 5U 5U
5U
Benzene 1U 1U 1U 1U 1U 1U
1 U
Br onodi chl or onet hane 1 U 1 U 1 U 1 U 1 U 1 U
1 U
2- But anone 5U 5U 5U 5U 5U 5U
5U
Car bon Tetrachl ori de 1 U 1 U 1 U 1 U 1 U 1 U
1 U
Chl oroform 2 1 0.6 J 2 B 2 B 1 U
1 U
Chl or onet hane 1 1 U 1 U 1 U 1 U 1 U
1 U
1, 1- Di chl or oet hane 5 5 1 U 3 3 1 U
1 U
1, 1- Di chl or oet hene 8 9 1 U 16 15 1 U
1 U
cis-1,2-Dichl oroet hene 5 6 1 U 2 1 1 U
1 U
Et hyl benzene 1U 1U 1U 1U 1U 1U
1 U
2- Hexanone 5U 5U 5U 5U 5U 5U
5U
Met hyl ene Chl ori de 2] 2] 0.8 J 2 U 2 U 2 U
2 U
Tetrachl or oet hene 18 17 0.5 8 7 U 1 U
1 U
Tol uene 0.9 0.3 0.2 0.6 JB 0.4 JB 1 U
1 U
1,1, 1-Trichl or oet hane 4 4 1 U 9 8 1 U
1 U

Tri chl or oet hene 85 59 1 21 19 1 U



1U

Xyl enes (total) 1U 1U 1U 1U 1U 1U
1U

Decane 0.7
Benzene B Val ue 1
1U

Chl or of orm B Val ue 1U 1U 1U 0.5 0.5 1U
1U

Tol uene B Val ue 1U 1U 1U 0.8 J 0.8 J 1U
1U

J
U 1U 1U 1U 1U 1U

Result units are in pg/L

J - Estimted concentration of analyte which is present but at a concentration |ess than the
stated detection limt.

B - Allowable analyte present in the sanple's associ ated Met hod Bl ank and/ or | nstrunment Bl ank.
U - Compound was anal yzed but not detected.
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TABLE 2 (cont'd)
GROUNDWATER SAMPLI NG RESULTS (Organi cs)
MM 7 MM 7 MM 8 MM 9 MM 10A MM 11 MM 12
Target Conpound Li st 6/ 8/ 92 6/ 8/ 92 6/ 11/ 92 6/ 10/ 92 6/ 11/ 92 6/ 8/ 92 6/ 8/ 92
DUP
Acet one 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Br onodi chl or onet hane 1U 1U 1U 1U 1U 1U 1U
2- But anone 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Car bon Tetrachl ori de 1U 1U 1U 1U 1U 1U 1U
Chl orof orm 3B 3B 5 1U 2 0.7 JB 1U
Chl or onet hane 1U 0.7 J 1U 1U 1U 3 1U
1, 1- Di chl or oet hane 1U 1U 1U 1U 0.8 J 1U 1U
1, 1- Di chl or oet hene 0.6 J 0.6 J 2 2 2 1U 1U
ci s-1, 2-Di chl or oet hene 1U 1U 3 1U 1U 1U 1U
Et hyl benzene 1U 0.2 J 1U 1U 1U 1U 1U
2- Hexanone 5U 5U 5U 5U 5U 5U 5U
Met hyl ene Chl ori de 3 3 11 2 U 5 2 U 2 U
1,1, 2, 2-Tetrachl oroet hane 1U 1U 1U 1U 1U 1U 1U
Tet rachl or oet hene 1U 1U 14 19 0.6 J 1U 1U
Tol uene 3 3 6 1U 2 1U 1U
1,1, 1-Trichl or oet hane 3 4 1] 3 2 0.8 J 1U



Trichl oroet hene 1U 1U 72
Xyl enes (total) 1U 1U 1
Unknown Al kane 4 JB 5 JB

Decane 5
Unknown

Benzene B Val ue 1U 1U 1
Chl or of orm B Val ue 0.1 0.1 1
Tol uene B Val ue 1U 1U 1

Result units are in ug/L.

J - Estimated concentration of analyte which is present

stated detection limt.

B - Allowable analyte present in the sanple's associ ated Method Bl ank and/ or

U - Compound was anal yzed but not detected.

TABLE 2 (cont'd)

Ponti ac,

N

-
cCcCc

GROUNDWATER SAMPLI NG RESULTS ( Or gani cs)

MM 13 MM 14 MM 16
Target Conpound Li st 6/ 8/ 92 6/ 10/ 92 6/ 9/ 92

Acet one

Benzene

Br onodi chl or onet hane

2- But anone

Car bon Tetrachl ori de 0.
Chl orof orm

Chl or onet hane

1, 1- Di chl or oet hane

1, 1- Di chl or oet hene

ci s-1, 2-Di chl or oet hene

Et hyl benzene 0.
2- Hexanone

Met hyl ene Chl ori de 1
Tet rachl or oet hene

Tol uene

1,1, 1-Trichl or oet hane
Trichl oroet hene

Xyl enes (total)
Unknown

Unknown 0.
Unknown

Unknown Al kane

Decane

Benzene B Val ue

Chl or of orm B Val ue 0.
Tol uene B Val ue

ccccc
R W
cccccc

c«e“CcCcCcCcCcwm«cCcccc
c«eCcCccccc
CcC C

C
PR RPNRPNUORRPRPRPRENRURRO

PR RRPRERNUORRERE
ccCcCcUucCccccc

cCcCcCc

o
NWONRRPRLRNROUDMRRPRRONUGRREO

CouuwucCcCcCc

(S
c«C
N N
ccc«
oo

w Ul
(&)

MM 1

9

6/ 15/ 92

R RPRPRORNUORRRRRRRLRURERLO
“CcCCcCc«eCcCccccccccccccc

e
cCcCcCc

N )
cccCc«

CcC <«

1U 1U
1U 1U
1U 1U
0.1 0.1
1U 1U

but at a concentration |ess than the

| nstrunent Bl ank.
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MM 22 MM 25
6/9/92 6/ 10/ 92

5 U 5 U
1U 1U
1U 1U
5 U 5 U
1U 1U
0.3 JB 17
1U 1U
1U 1U
1U 4
1U 1U
1U 1U
5 U 5 U
2 U 2]
1U 0.6 U
1U 1U
1U 14
1U 17
1U 1U
37 17
1U 1U
0.5 1U
0.8 J 1U



Result units are in ug/L.
J - Estimted concentration of analyte which is present but at a concentration |ess than the
stated detection limt.

B - Allowable analyte present in the sanple's associ ated Met hod Bl ank and/ or | nstrunment Bl ank.

U - Compound was anal yzed but not detected.
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TABLE 2 (cont'd)
GROUNDWATER SAMPLI NG RESULTS (Organi cs)

MW 28 MW 30 MM 33A MM 33A MM 35A MW 37
MW 38
Target Conpound Li st 6/ 10/ 92 6/ 10/ 92 6/ 9/ 92 8/ 18/ 92 6/ 15/ 92 6/ 16/ 92
6/ 16/ 92
Acet one 5U 5U 5U 10 U 5U 17
5U
Benzene 1U 1U 1U 1U 1U 1U
1 U
Br onodi chl or onet hane 1 U 1 U 1 U 10 U 1 U 1 U
2
2- But anone 5U 5U 5U 5U 5U 5U
5U
Car bon Tetrachl ori de 1 U 1 U 1 U 1 U 1 U 1 U
1 U
Chl oroform 1 U 1 U 3 B 2 J 0.9 9
15
Chl or onet hane 1 1 1 U 10 U 1 U 0.7 J
1 U
1, 1- Di chl or oet hane 1 U 1 U 14 12 1 U 1 U
1 U
1, 1- Di chl or oet hene 1 U 1 U 18 15 4 1 U
1 U
ci s-1,2-Dichl oroet hene 1 U 1 U 3 10 U 1 1 U
1 U
Et hyl benzene 1U 1U 1U 10 U 1U 0.3 1J

1U



2- Hexanone 5U 5U 5U 5U 5U 5U
5U

Met hyl ene Chl ori de 2 U 2 U 0.3 1J 10 U 4 6
ietrachloroethene 1U 1U 17 14 3 1U
#oruene 1U 0.6 J 1U 10 U 0.4 J 5
i,l,l-TrichIoroethane 1U 1U 11 91 6 1U
#r?chloroethene 1U 1U 35 25 11 0.1
iyrenes (total) 1U 1U 1U 1U 1U 1U
éegzene B Val ue 1U 1U 1U 1U 1U 1U
éﬁmwmmBWWe 1U 1U 0.5 1U 1U 1U
#oruene B Val ue 1U 1U 0.8 J 1U 1U 1U
1U

Result units are in ug/L.

J - Estimted concentration of analyte which is present but at a concentration |ess than the
stated detection limt.

B - Allowable analyte present in the sanple's associ ated Met hod Bl ank and/ or | nstrunment Bl ank
U - Compound was anal yzed but not defected.
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TABLE 2 (cont'd)
GROUNDWATER SAMPLI NG RESULTS ( Or gani cs)

MM 39A MM 40A MM 41A MM 42A
Target Conpound Li st 9/ 7/ 93 9/ 8/ 93 9/ 9/ 93 9/ 9/ 93
Acet one 5U 140 540 5U
Benzene 1 U 1B 3 B 3 B
Br onodi chl or onet hane 1U 1U 1U 2
Br onof or m 1U 1U 1U 1U
2- But anone 4 ] 5U 7 5U
Car bon Tetrachl ori de 1U 1U 1U 1U
Chl orof orm 1U 1U 2 15
Chl or onret hane 1U 1U 1U 1U
1, 1- Di chl or oet hane 1U 1U 1U 1U
1, 1- Di chl or oet hene 1U 1U 1U 1U
ci s-1, 2-Di chl or oet hene 1U 1U 1U 1U



Et hyl benzene 1U 1U 1U 1U
Met hyl ene Chl ori de 2 U 2 U 2 U 2 U
2- Hexanone 5U 5U 2] 5U
Styrene 1U 1U 0.6 J 0.5
Tet rachl or oet hene 80 78 32 5 U
Tol uene 1U 1U 1 1

1,1, 1-Trichl or oet hane 1U 1U 1U 1U
Trichl oroet hene 2 2 0.8 J 1U
Xyl enes (total) 1 1 0.3 1J 1U
2- Pr opanol NI NI 91 J N

Benzene B Val ue 1U 2 3 3

Chl or of orm B Val ue 1U 1U 1U 1U
Tol uene B Val ue 1U 1U 1U 1U

Result units are in ug/L.

J - Estimted concentration of analyte which is present but at a concentration |ess than the
stated detection limt.

B - Allowable analyte present in the sanple's associ ated Met hod Bl ank and/ or | nstrunment Bl ank.
U - Compound was anal yzed but not detected.
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TABLE 2 (cont, d)
GROUNDWATER SAMPLI NG RESULTS ( Or gani cs)

(Volatile Organic Results for Unit | Lower Sand Lobe Ground Water Mnitoring Wells)

MM 4B MM 35B MM 41B MM 42B
Target Conpound Li st 6/ 11/ 92 6/ 16/ 92 9/ 8/ 93 9/ 8/ 93

U
U

N
w
o

Acet one

Benzene

Br onodi chl or onet hane
2- But anone

Chl orof orm

Chl or onet hane

1, 1- Di chl or oet hene 0.
ci s-1, 2-Di chl or oet hene
Met hyl ene Chl ori de

Tet rachl or oet hene

Tol uene

1,1, 1-Trichl or oet hane
Trichl oroet hene

cCccCcc
“Cw
cCCwC

u

CcC oo
-

OFRPOWONWEWONEO
cccc
cccc

-
WFRPR OONRFPRFRPPFPOWENDN

PR WRWRAMRNORRO
or
CcC <«
a1
PR RPNNRRPRRPROWARNO
cCcCcCc

C
[y



Xyl enes (total) 1U 1U 2 0.7 J
Tentatively identified Conpounds
Decane NI 73 84 J N

Result units are in ug/L.

J - Estimted concentration of analyte which is present but at a concentration |ess than the
stated detection limt.

B - Benzene at 2J NI - None Identified

U - Compound was anal zed but not detected.

NA - Conpound Not Anal yzed.

<IMG SRC 97019G

<I MG SRC 97918H>
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TABLE 3
MARCH 1996 GROUNDWATER SAMPLI NG RESULTS

Wel | Chr omi um TOTAL Chr om um HEXV Nitrate Total VOC

(mo/ 1) (mo/ 1) (mo/ 1) (mo/ 1)
MM 1 <0. 010 <0. 010 9. 29 0. 0483
MM 6 0.0188 0. 016 0.123 0. 0021
MM 10 0. 310 0. 326 3.81 0. 0022 LC
MM 11 0. 00936 NA 1.51 BQL
MM 12 0. 0053 NA 1.61 0. 0046 MX
MM 13 <0. 010 0.012 MX 0. 366 0. 0025
MM 14 0. 0155 <0. 010 1.61 0. 0027
MM 22 <0. 010 <0. 010 1.63 0. 0017
MM 28 0. 0466 0. 042 0. 268 0. 003
MM 33 2.250 1.78 8.56 0. 0426
MM 35A 0. 498 0.516 5.15 0. 0149
MM 38 0.513 0.474 0.716 0.021
MM 43 0.014 0. 012 0. 365 2.4
MM 44 0. 0237 NA 0.623 BQL
MM 53 0.139 0. 080 3.01 0. 0527
MM 54 <0. 010 MX 0. 032 MX 2.60 0. 0491
EW 6 0. 826 1.07 2.09 BQL
EW 7 0. 155 NA NA 0. 0257



EW 8 4.260 3. 88 4.58 0. 0226
EW 12 0. 880 1.15 5.89 0. 0501
EW 13 0. 043 0. 031 2.05 BQL
SEEP 0. 187 0.190 1.91 0. 0055
NOTES
NA = Not analyzed for in this sanple.
LC = Common | abarotary contam nant BQL = Bel ow quantitation limt, Q. =

X

This result is fromthe higher of
two sanples (duplicate).
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approxi mately 7,400,000 gallons. VOC detections occur sporadically
and generally within the chrom um plunme area; because there is no
coherent plunme, the VOC-inpacted vol une cannot be reliably
esti mat ed.

6.2.2 Soi

The RI generated a very large anount of tabul ated data concerning
Site soils. In order to focus on necessary Site renediation, al
of the RI data collected will not be repeated here.

In developing the RI work plan in 1992, five possible areas of soi
contamination cane to light (Figure 3). The amounts of
contamination detected in soils at (1) the sprayfield, and (2) the
septic tanks and associ ated | eachfields, were not significant, and
since there is no significance for renediation, the data are not
repeated here. It should be noted that, based on wastewater and
wast ewat er sl udge anal ytical results, Textron had the solid
material in both septic tanks renoved in 1993.

Rl data showed significant soil contamination of |ead, chrom um
cadmi um and cyanide affecting two small "hotspot" areas near two
former point sources: (1) the "drainage ditch/pipe area," and (2)
the "four-inch wastewater pipe" area (Figure 3). The soi
surrounding the latter area was excavated, tested and di sposed of
in accordance with RCRA requirenments, during construction of a new
treatment equi prment building in 1993 (in accordance with the State
wastewater pernmit). The drainage ditch area soils have been
excavated and renoved as part of the Interi mRenedial Action and
are al so not further considered here.

Soil in the former wastewater ponds area was investigated in 1994
and early 1995 in post-Rl and Interim Renmedi al Action activities.
Ext ensi ve sanpling (Table 4) at the |ocations shown on Figure 7

0.001 g/ | .



i ndicated that small pockets of hexaval ent chrom um bearing surface
soils remain in this area. A mexinmum value of 279 ng/ kg was
detected in one sanple although npst contained nuch less. Figure

8 illustrates the distribution of hexaval ent chromiumin surface
soils in the forner wastewater ponds area.

6.2.3 Surface Water

Tabl e 5 summari zes surface water data collected at the offsite
tributary fromthe State permt sanpling (seep location), R (1992/
1993), and post-RlI (1994/1995) activities. 1In the R sanples,
concentrations of contaminants other than chromi um were not
significant for risk or renmedi ati on purposes and thus are not
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TABLE 4
WASTEWATER PONDS AREA SO L SAMPLE RESULTS

Sanmple ID Dat e Sanpl e Depth (feet) Total Chrom um Hexaval ent Chrom um
1 9/ 22/ 94 0.5 2 0.44
2 9/ 22/ 94 1.0 <0.1 0.52
3 9/ 22/ 94 1.0 <0.1 0.42
4 9/ 22/ 94 0.5 67 4.69
5 9/ 22/ 94 0.5 153 12.18
6 9/ 22/ 94 1.0 67 4.52
7 9/ 22/ 94 0.5 626 14. 43
8 9/ 22/ 94 0.5 389 19. 26
9 9/ 22/ 94 0.5 346 10. 02
10 9/ 22/ 94 1.0 13 2.94
11 9/ 22/ 94 1.0 13 4.19
12 9/ 22/ 94 1.0 <0.1 4.52
13 9/ 22/ 94 1.0 <0.1 0.44
14 9/ 22/ 94 1.0 <0.1 0.44
15 9/ 22/ 94 1.0 <.1 0.94
16 9/ 22/ 94 0.5 422 15.01
17 9/ 22/ 94 0.3 508 34. 37
18 9/ 22/ 94 0.3 787 61.02
19 9/ 22/ 94 0.3 658 31.87
20 9/ 22/ 94 0.3 174 18.76
21 9/ 22/ 94 0.3 4215 91.83
22 9/ 22/ 94 0.3 260 13.01
23 9/ 22/ 94 0.3 99 14.18
24 9/ 22/ 94 0.3 77 5.19
25 9/ 23/ 94 0.3 583 4.69
26 9/ 23/ 94 0.3 570 Not Anal yzed
27 9/ 23/ 94 0.3 171 Not Anal yzed



28
29
30
31
32
33
34

Units = ng/ kg

<I MG SRC 9701

<I MG SRC 9701

Concentration
Sanpl e Date
Sour ce

12/ 9/ 82
(2)

2/7/83
(2)

3/ 21/ 83
(2)

7/ 19/ 83
(2)
10/ 6/ 83
(2)

1/17/ 84
(2)

419/ 84

(2)

9/ 23/ 94 0.3 1237 Not Anal yzed
9/ 23/ 94 0.3 1064 Not Anal yzed
9/ 23/ 94 0.3 124 Not Anal yzed
9/ 23/ 94 0.3 1111 Not Anal yzed
9/ 23/ 94 0.2 30832 1.30
9/ 23/ 94 0.2 16477 209. 00
9/ 23/ 94 0.2 19676 279. 00

9l >

9J>
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TABLE 5
SURFACE WATER SAMPLE RESULTS
Concentration

Sanpl e Location Sour ce (ung/ L) Sanpl e Date Sanpl e Location

(Hg/ L)
Chrom um Tot al Chrom um Tot al
Seep Location (D 120 5/ 18/ 92 SW 4 (seep)

35.7
Seep Location (D 140 SW 4 Duplicate

39.6
Seep Location (D 140 9/ 29/ 92 SW1

63.9
Seep Location (D 80 SW 2

103
Seep Location (D 120 SW 3
164

Seep Location (D 80 SW 4 (seep)

47.5
Seep Location (D 100 11/18/92 SW 4 (seep)

50 U



110

140

10 U

10 U

10 U

10 U

10

120

130

350

250

220

250

220

240

240

190

70.7

115

166

bel ow quantitation linmt (BQ)

Report,

12/ 30/ 92

6/ 17/ 93
9/ 14/ 93

9/ 22/ 94

1/ 15/ 95

9/ 22/ 94

11/9/95

(3) = SECOR 1994

sedi ment sanpl i
(4) = SECOR 1995

sedi nent sa
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7/ 12/ 84 Seep Location (D
(2) 40

10/ 10/ 84 Seep Location (D
(2) 55.0

4/ 12/ 85 Seep Location (D
(2) 58. 8

10/ 15/ 85 Seep Location (D
(2) 40

1/ 26/ 86 Seep Location (D
(2) 50

4/ 24/ 86 Seep Location (D
(2) 50

11/ 4/ 86 Seep Location (D
(3) 49

3/ 27/ 87 Seep Location (D
(3) 10 U

6/ 10/ 87 Seep Location (D
(3) 10 U

5/ 18/ 88 Seep Location (D
(1) 130

11/ 15/ 88 Seep Location (D
Chr om um Hexaval ent

2/ 3/ 89 Seep Location (D
(3) 10 U

5/ 15/ 89 Seep Location (D
(3) 10 U

8/ 29/ 89 Seep Location (D
(3) 10 U

5/ 2/ 90 Seep Location (D
(3) 10 U

8/ 2/ 90 Seep Location (D
(4) 100 U

6/7/91 Seep Location (D
(4) 100 U

5/ 18/ 92 SW1 (2)
(4) 100 U

SW 2 (2)
(4) 400
SW 3 (2)

(4) 300

NOTES

and

U = Data qualifier: U=

(1) = SCDHEC permt-required quarterly sanpling
and

(2) = Rl surface water sanpling events (R

Aquat erra Env. Consultants, 1995)
Ponti ac,

Ri chl and County,

Sout h Carolina

SW7
SW7
SW7
SW 7 Duplicate
SW 4 (seep)
SW 4 (seep)
T-H SW?2
T-H SW3
T-H SW4

Seep Location

T-H-SW1 (seep)
T- H- SW 2
T-H- SW 3

T-H SW 4

SWD- 95 (seep)

SWL5-95
SWB0- 95
SWi5-95

SW60- 95

post-Rl surface water

ng

post-Rl surface water

npl i ng
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repeated here. Total chrom um sanple results fromthe seep prior
to the RI (1982 to May 1992) generally ranged from below a 0.010
ng/l detection limt, up to 0.350 ng/l. Sanple |ocations for these
sanpl es are shown in Figure 9.

6.2.4 Sedi nent

Tabl e 6 sumari zes the sedi nent data collected from stations al ong
the offsite tributary for the same phases of Site work as descri bed
i medi ately above. Sanple |ocations match those presented in
Figure 9 for surface water. |In sinmlar fashion to the surface

wat er sanpl es, concentrations of contam nants other than chrom um
in R sedinment sanples were not significant for risk or renediation
purposes and are not repeated here. |In sanples fromthe |ocations
close to the seep (i.e. the 1994/1995 sanples with the "SD"

prefix), total chrom um concentrations ranged from 2. 63 ng/ kg and
6.75 ng/ kg deeper in the sedinment (12 to 14, and 30 inches,
respectively, below the sedinent-water interface), to 1,643.75
ng/ kg between 0 and 2 inches bel ow the sediment-water interface.
Total chrom um at the downstream | ocations (SED 1 through SED 7)
ranged from 10.8 ng/kg (SED 1, 5/92) to 523 ng/kg (SED 2, 5/92);
however, excluding the 523 ng/ kg val ue and one other detection at
SED 7 (103 ng/kg, 101 ng/kg in the duplicate), the renmining eight
downst ream sanpl es were all below 50 ng/kg. Maxinumtotal chrom um
| evel s recorded fromthe seep (SED 4) and from approxi mately 50
feet uphill of it (SED 5) were 899 ng/kg and 630 ng/kg. Comparison
of the sedinment characteristics versus chrom um content of the R
sanpl es suggested that the distribution of chromumin stream
sedinment is closely associated with the presence of clays and
organic matter, and is therefore likely to be extrenely variabl e
along the tributary streanmbed. Analysis for hexaval ent chrom um
has been perforned | ess frequently; detections occurred in seep
bank sanples (Seep 1, 3, 4) at 7, 10 and 1 ng/ kg respectively, but
none was detected at the far downstream | ocations SED 6 and SED 7.
Seep area sedinment ("SD' prefix) contai ned between 0.45 and 1.62
ng/ kg hexaval ent chroni um

6.3 Contani nant M gration

Site contami nants in soil (section 6.2.2), which are predom nantly
nmetals, are generally inmobile once transferred to soil, and thus
have remai ned near their source. Leachability work performed as
part of the FS denobnstrated, however, that |owI|evel hexaval ent
chromiumremaining in surface soils is likely leaching to
groundwater at |evels that woul d cause exceedance of the MCL. It
is assuned that the same basic nmechani sm has been operating since
1964-1981 tinme period. As noted in section 6.1 above, surface
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TABLE 6
SEDI MENT SAMPLE RESULTS
Dept h Concentration
Dept h Concentration
Sanpl e Date Sanpl e Location Sour ce (i nches) (mg/ kQg) Sanpl e Date
Sanpl e Location Sour ce (i nches) (mg/ kQg)
Chrom um Tot a
Chrom um Tot al
5/ 18/ 92 Sed 1 [1] Surface (a) 10.8 11/ 8/ 95
SD30- 95 [ 4] 0-2 1643. 75
Sed 2 [1] Sur f ace 523
SD30- 95 [ 4] 12-14 263
Sed 3 [1] Sur f ace 49. 4
SD45- 95 [ 4] 0-2 407. 65
Sed 4 [1] Sur f ace 162
SD45- 95 [ 4] 10-12 18. 41
Sed 4 [1] Sur f ace 172
SD52. 5- 95 [ 4] 30 6.75
Sed 5 [1] Sur f ace 32.8
SD60- 95 [ 4] 12 94. 68
9/ 29/ 92 Sed 1 [1] Sur f ace 17.1
SD60- 95 [ 4] 18 72.325
Sed 2 [1] Sur f ace 24.8
Chr om um Hexaval ent
Sed 3 [1] Sur f ace 38.2 11/ 8/ 95
Sed 6A [1] Surface (a) 0.02 U
Sed 4 [1] Sur f ace 91.1
Sed 6B [1] Sur f ace 0.02 U
Sed 5 [1] Sur f ace 899
Sed 7A [1] Sur f ace 0.02 U
12/ 30/ 92 Sed 6A [1] Sur f ace 15
Sed 7A Duplicate [1] Sur f ace 0.02 U
Sed 7A [1] Sur f ace 103
Sed 7B [1] Sur f ace 0.02 U
Sed 7A Duplicate [1] Sur f ace 101

Seep 3 [2] 12-18 10



11/ 8/ 95

SECOR 1994 post-Rl sedi nent
sanmpl i ng (bank of seep)

Sed 7B [1] Sur f ace 13.4
Seep 4 [ 2] NA 1
Sed 6B [1] Sur f ace 3.8
Seep 1 [ 2] 0-6 7
9/ 22/ 94 T-H-SD-1 [ 2] Sur f ace 630
SDO- 95 [ 4] 0-2 0.6
T-H-SD- 2 [ 2] Sur f ace 35
SDO- 95 [ 4] 6-8 0.75
T-H-SD- 3 [ 2] Sur f ace 2.2
SD2. 5- 95 [ 4] 18 1.62
T-H-SD- 4 [ 2] Sur f ace 1-U
SD15- 95 [ 4] 2-4 0. 63
Seep 1 [ 3] 0-6 47
SD15- 95 [ 4] 12-14 0. 66
Seep 2 [ 3] 0-12 255
SD30- 95 [ 4] 0-2 0.51
Seep 3 [ 3] 12-18 116
SD30- 95 [ 4] 12-14 0. 48
Seep 4 [ 3] NA 8.0
SD45- 95 [ 4] 0-2 0. 45
11/ 8/ 95 SDO- 95 [ 4] 0-2 552. 3
SD45- 95 [ 4] 10-12 0.51
SDO- 95 [ 4] 6-8 . 89
SD52. 5- 95 [ 4] 24 0.78
SD15- 95 [ 4] 2-4 170. 95
SD60- 95 [ 4] 12 0. 645
SD15- 95 [ 4] 12-14 13. 15
SD60- 95 [ 4] 18 0. 69
U = Data qualifier; u = below quantitation limt (BQ) (3) =
SURFACE = 0 to 6 inches bel ow sed/water interface
[1] = Rl sedinent sanpling events (4) =

[ 2] SECOR 1994 sedi ment sanpling
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water in the offsite tributary has become contam nated through its
mai n origin as groundwater discharge at the seep. Sedinent

i kewi se has becone contamn nated via groundwater di scharge and
consequent transfer of contami nants to the sedinent. There is no
evi dence that direct surface water mgration fromthe site (stream
or overland flow) has occurred.

Groundwat er contami nation has nmigrated fromits source in the
former wastewater ponds area, to groundwater, surface water and
sedinment in the offsite area. This migration is believed to have

SECOR 1995 post-RlI sedi nent
sanpling (seep area)



resulted from dissolution and sinple groundwater-fl ow transport.
In the RI, probable average linear velocities (flowates, V) were
cal cul at ed based on a neasured hydraulic gradient and a nmeasured
set of hydraulic conductivity (K) values, as foll ows:

Unit | upper sand V =7.6 ft/year

Unit | mddle sand V = 635 ft/year

Unit | |ower sand V = 197 ft/year

Conparison of these estimates with the groundwater contam nation
extent (Figure 6) indicates that offsite novenent of Site

contanmi nants has been retarded to a significant degree by various
physi cal and chem cal factors.

7.0 SUMVARY OF SI TE RI SKS

Actual or threatened rel eases of hazardous substances fromthis
site could, if not addressed by the response action selected in
this Record of Decision, present an immnent and substantia
endangernment to public health and the environnent. Potential risks
to human health posed by the Site were quantified in a Baseline

Ri sk Assessnent (BRA) conpleted in |late 1993, as part of the RI/FS.
The BRA evaluated all risks caused by contanination detected in
Site soils, groundwater, surface water and sedi nent.

After the RI, as part of the FS work during 1995, an Addendumto
the Baseli ne Ri sk Assessnent was prepared to revise the BRA
concl usi ons regardi ng contam nated soils (only). The original BRA
assuned a residential future use scenario. However, in accordance
with recent gui dance, EPA reevaluated |likely future | and usage and
concl uded that continued industrial use of the Site property is the
nost reasonabl e assunption. Use of an industrial |and use scenario
altered the assunptions concerning exposure frequency and duration,
thus altering the calculated risk levels. The major effect of this
revision ("Addendumto the BRA," Appendix B of the FS) was the
determination that no unacceptable current or future risks are
presented by Site soils, assuming continued industrial Site use.
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Overall human health risks presented by this site may be
qualitatively sumrmari zed as foll ows:

* Under the current |and use, there are no unacceptabl e human
health risks presented by the Site via any nmedi um

e Under the assuned future | and use scenario, which is residentia



and comercial in the offsite area and continued industrial use
of the Site, excess human health risks are presented via
i ngestion of contam nated groundwat er

The foll owi ng sections sumrari ze the major sections of the risk
assessnment process. Unless indicated otherw se, conclusions are
based directly on the BRA (1993). Additionally, section 7.5
addresses potential ecol ogical risks.

7.1 Chenicals of Concern (COCs)

COCs originate in the BRA from "chem cals of potential concern”
(COPCs) , which conprise all of the chemi cals occurring at the Site
whi ch could pose risks. All of the detected chenicals are conpared
to naturally-occurring background and essential nutrient
concentrations, and screened for infrequent detection and commn

| aboratory contami nants. A concentration- toxicity screening is

t hen conducted, which renmpves those chenicals which do not have the
potential to contribute significantly to risk. As detailed in the
BRA, sone 25 chemicals were considered chenicals of potentia
concern and were used in calculating health risks.

As a result of the risk calculation process, as described briefly
in the follow ng sections, a group of chemicals were identified,
each of which contributes significant risk (noncarcinogenic risk
(H') 0.1 and carcinogenic risk > 10 -6) . These chemicals are
referred to as the Site "chem cals of concern"” (COCs) in the BRA
and the Addendum

Fromthe original COC list (those appearing in Tables 8-6 through
8-17 of the BRA), all COCs in soils have been del eted based on the
BRA Addendum as descri bed above. No surface water COCs were
identified in the BRA. During review of the draft FS, three
groundwat er COCs and one sedi ment COC were del eted by EPA: two
VOCs, bronodi chl oronet hane and chl orof orm (" Tri hal onet hanes") from
groundwat er, arsenic from groundwater, and arsenic from sedi nment.
Nei t her of the two VOCs has exceeded 0.015 ng/l; the MCL for the
Tri hal omet hanes group is 0.100 ng/l (total), which has never been
approached in sanple data. Arsenic concentrations in groundwater
have ranged from0.001 to 0.0031 ng/l, significantly bel ow the MCL
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(0.05 nmg/1). The inclusion of arsenic as the |one sedi nent COC was
based entirely on a single detection that has been judged spuri ous.



Finally, due to a revision in the reference dose for nmanganese, the
corrected manganese groundwater renedi ation |evel would be above
recorded maxi mum values in Site groundwater. These COC del etions
are documented in the Site Administrative Record.

As a result of these changes, all of the nine remaining Site COCs
occur in the groundwater medi um

chrom um | ead 1, 1-di chl or oet hyl ene
cadm um nitrate tetrachl oroet hyl ene
cyani de vanadi um trichl oroethyl ene

7.2 Exposure Assessnment

Exposure assessnent consists of identifying the specific population
groups that could be affected by the Site, and evaluating the
exposure pat hways by which these people could be exposed to

contami nants. Based on the original BRA and subsequent work, the
potential exposure pathways can be sumuarized as foll ows;

. Currently, the Site is used for industrial purposes. There
are no private water wells onsite or within the offsite areas
whi ch have Site- contam nated groundwater. Based on eval uation
of the "Site worker" exposure scenario detailed in the BRA
Addendum (soil ingestion, dernmal contact) and the absence of
any other current-use COCs, there are no vi abl e exposure
pat hways onsite or offsite at present.

. Under a future |and use scenario which includes residentia
devel opnent in the offsite area, unacceptable risk to
residents could result from
1. ingestion of contani nated groundwater, or
2. inhalation of such groundwater during showering.

In order to quantify the exposure associated with each pat hway,
various standard assunptions are nade for key variables in the
exposure cal cul ati ons (BRA and the Addendum). These vari abl es

i nclude the contaninant level in the nmedium usually referred to as
t he exposure point concentration; and the amount of the chem ca
taken into the body, or chronic daily intake, which nust be
cal cul ated using a number of assunptions. To evaluate a Reasonabl e
Maxi mum Exposure (RME) scenari o, each of the variables was sel ected
with the goal of producing the maxi num exposure that could
reasonably be expected to occur
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Table 7 lists and defines the assunptions used to calculate the



daily intake of each COC. Table 8 presents the exposure point
concentrations cal cul ated for each of the COCs (as well as the
toxicity values discussed in the follow ng section). For each
contami nant, the exposure point concentration represents the upper
95 percent confidence |limt of the arithmetic nmean of all sanpling
data (qualified as described in Section 7.1 above).

7.3 Toxicity Assessnent

As part of the risk assessnment, the toxic effects of Site

contami nants were investigated and evaluated. Such effects may be
carci nogeni c, causing excess cancer risk, or noncarcinogenic in
nature. |In order to calculate risk, the variables described bel ow
are used.

The reference dose (RfD), used in estinmating noncarcinogenic risk,
is an estimate of the daily dose of a substance to which a person
may be exposed without appreciable risk of health effects. It is
expressed as ng/kg/day. RfDs are based on hunman epi dem ol ogi ca
studi es or aninmal studies, and have built-in uncertainty factors
that prevent underestinmation of potential adverse effects. To
estimate carcinogenic risk, a slope factor is used to estimte the
upper bound excess cancer risk posed by a lifetime of exposure to
carci nogens. The slope factor is an estimte of the dose-response
curve at very | ow doses, and is extrapol ated from dose-response
data at hi gh doses.

Tabl e 8 presents the toxicity values used to calculate Site risks.
Carci nogenic contam nants are classified in the "WOE" colum of the
tabl e according to EPA' s wei ght-of -evidence system This
classification scheme is summari zed bel ow

Group A Known hunman carci nogen.

Group Bl: Probabl e human carci nogen, based on linmited human
epi deni ol ogi cal evidence.

Group B2: Probabl e human carci nogen, based on i nadequate human
epi deni ol ogi cal evidence but sufficient evidence of
carcinogenicity in aninmals.

Group C. Possible human carcinogen, limted evidence of
carcinogenicity in aninmals.

Group D Not classifiable due to insufficient data.

Group E: Not a human carci nogen, based on adequate ani nal studies
and/ or human epi dem ol ogi cal evi dence.
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TABLE 7
SUMVARY OF EXPOSURE PARAMETERS
Pat hway: I ngestion of groundwater, future |and use scenario
(residential)
Exposure Paraneter: IR EF ED BW AT n
(see KEY bel ow)
Popul ati on:
Future adult residents 2.0 350 24 70 8,760
Future child residents 1.0 350 6 15 2,190

Exposure I ntake Fornul a:
EPC x IR x EF x ED
BWx (AT n or AT c)
KEY
Ref erences for all variables are detailed in the Baseline Ri sk Assessment.

EPC= Exposure Point Concentration

AT c

25, 550
25, 550

IR = I ngestion rate of groundwater (liters/day).

EF = Exposure frequency (days or events/yr). 350: daily ingestion mnus 2 wks annua
vacation.

ED = Exposure duration (years). Adult- 24 years, child- 6 years.

BW = Body wei ght (kg). Standard values are 70 kg (adult average), 15 kg (children 1-6

yrs, 50th percentile.

AT n = Averaging Tinme (noncarcinogenic). 8,760 days for the adult (24 years x 365 days),

2,190 days for a child (6 years x 365 days).

AT n = Averaging Tinme (carcinogenic). 25,550 days for the adult (70 years x 365 days),



al so 25,550 days for

Cheni ca
Sl ope Fact or

(nmg/ kg/ day) -1

of Concern
| nhal - Dermal 6
ation 5

Chrom um
4. 20E+] NA

Cadni um
6. 30E+0 NA

Cyani de
NA

Lead
NA B2

Manganese
Nitrate
Vanadi um

1, 1-di chl or oet hyl ene
1. 75E-1 7.50E-1

Tetrachl or oet hyl ene
2. 0E-3 6. 5E-2

Trichl oroet hyl ene
6. 00E- 3 1. 38E-2

NOTES

a child (70 years x 365 days).

E. P. Conc.

(nmg/ 1)
Cancer
Medi um =

WOE
G oundwat er

2.74

0. 001

B1

0. 0242

0.0111

0.1048

10. 83

0. 1096

0. 00525
C

0. 00709
B2

0. 03359

Ponti ac,
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Ri chl and County,

TABLE 8

COC EXPOSURE PO NT CONCENTRATI ONS
AND TOXI CI TY VALUES

Oal 1

5. 00E-3

5. 00E-4

2. 20E-2

2.3E-2

1. 6E+00

7.00E-3

9. 00E-3

6. 00E-3

Ref erence Dose

(ng/ ka/ day)

Decenber 199

| nhal - Dermal 3
ation 2
NA 1. 00E-3
NA 1. 00E-4
NA 4. 40E-3
NA NA
1.43E-5 1. 84E-2
NA 3. 20E-1
NA 1.40E-3
NA 7. 20E-3
NA NA
NA 4. 80E-3

Page 4

Oal 4

6. 0E-1

5.2E-2

1.1E-2

Sout h Carolina

6
9

Cancer



1. Oal reference doses are taken from IR S except as follows; vanadi um dose is from HEAST,
trichl oroethyl ene

dose was obtai ned from NCEA Superfund Techni cal Support Center
2. Manganese inhal ati on reference dose was taken fromIR'S
3. Al dermal reference doses assunme a 20% absorption efficiency of the oral reference dose,
except as

follows: 1,1-dichloroethylene and trichloroethyl ene reference doses assunme an 80% effi ci ency
of the ora

reference dose.
4. Oral slope factors are fromIRI'S, except for tetrachl oroethyl ene and trichl oroethyl ene,
whi ch were

obtai ned fromthe NCEA Superfund Techni cal Support Center.
5. Inhalation slope factors are fromIRI'S, except for tetrachl oroethyl ene and
trichl oroet hyl ene, which was

obtai ned fromthe NCEA Superfund Techni cal Support Center.
6. Dernmal slope factors for the three COCs which have them assume an 80% absorption efficiency
of the ora

sl ope factor.
7. WOE = weight of evidence used to classify carcinogenic substances (see text).
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7.4 Human Heal th Ri sk Characterization

The final step of the Baseline Ri sk Assessnent is the generation of
nunerical estimates of risk. |In the BRA and the Addendum this was
acconplished by integrating the exposure and toxicity information
descri bed above. Table 9 sunmarizes the total hazard quotient
(noncarcinogenic risk) and total cancer risk, respectively,
associated with the Site.

To estimate noncarcinogenic risk, hazard quotients (HQ) are

cal cul ated for each contami nant in each exposure pathway. The HQ
is the ratio of the daily intake divided by the RfD. An HQ val ue
equal or close to unity (1) indicates the potential for adverse
effects. For each pathway, the individual contam nant Hgs are
added together to give a total hazard index, or H . Under a
reasonabl e maxi mum exposure scenario, a person could be exposed to
nore than one pathway (for exanple, if groundwater were used for
pot abl e water, both ingestion of groundwater COCs, and inhal ation
of COCs while showering). Therefore, the total H for each

popul ation is a sumuation of the constituent exposure pathways.
Carcinogenic risk estimtes are generated in simlar fashion for
exposure pat hways and popul ations.



Based on the National Ol and Hazardous Substances Contingency

Pl an, or NCP, EPA uses a benchmark of Hazard Index (H') = 1.0 to

i dentify unacceptabl e noncarci nogenic risks (H > 1) which require
renmedi al action. For Sites where hazardous substances cause excess
risk of cancer, a risk level greater than one in ten thousand, or

1 X 10 -4 (i.e. one excess cancer death in 10,000 persons) is
unaccept abl e and requires EPA to take renedial action, while for
situations with risk levels between 1 X 10 -6 (one in one nillion)
and 1 X 10 -4 EPA may require action. An excess risk of less than
1 x 10 -6 is considered sufficiently protective of human health and
t he environnent.

There are no human health risks under present use conditions.

Under the future use (residential) scenario, excess carcihnogenic
risk to future water well users in the offsite area is estimated to
be 4 x 10 -5 for adult resident and 2.5 x 10 -5 for child resident.
The risk is due entirely to potential ingestion of, and exposure
via showering to, shallow groundwater. Noncarcinogenic risk is
presented under a future use scenario and is estimted at H = 45.8
for the adult resident and 108.6 for the child resident. As above,
excess risk is due entirely to potential ingestion of, and exposure
via showering to, shallow groundwater
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SUMMARY OF TOTAL SI TE RI SKS

E. P. Conc. Noncar ci nogeni ¢
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Gr oundwat er ation
ation
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Oa

Cancer
Ri sk



Chrom um 2.74 14. 8 NA 14. 8 NA
NA -

Cadm um 0. 001 NA NA - NA
NA -

Cyani de 0. 0242 29.7 NA 29.7 NA
NA -

Lead 0.0111 NA NA - NA
NA -

Nitrate 10. 83 0.183 NA 0.183 NA
NA -

Vanadi um 0. 1096 0. 423 NA 0. 423 NA
NA -

1, 1-di chl or oet hyl ene 0. 00525 NA NA - 2. 96E-5
3. 6E-6 3.32E-5

Tetrachl oroet hyl ene 0. 00709 NA NA - 3.47E-6
NA 3.47E-6

Trichl oroet hyl ene 0. 03359 0. 151 NA 0. 151 3.47E-6
NA 3.47E-6

TOTAL SI TE RI SKS (2)

Adul t Resident: Future Use Noncar ci uogeni ¢ Ri sk 45. 25 Car ci nogeni ¢ Ri sk
4.0E-5
Scenario

NOTES

1. For 1.1-dichloroethylene, which contributes risk via inhalation during showering, the air
concentration utilized

was 0.13436 ng/ m 3.
2. The totals for both carcinogenic and noncarci nogenic risks differ fromthose presented in
Table 8-1 of the

Basel i ne Ri sk Assessnment (Dynamac 1993) due to the deletion of arsenic, chloroform and
br onodi chl or onet hane as

COCs. Refer to pages 45-46 of this ROD
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Cheni cal E.P. Conc. 1
Cancer

(nmg/ 1)

Ri sk Cancer

of Concern medi um =
I nhal - Der mal Ri sk(1)

G oundwat er

ation

Future Use Scenari o:
Chi |l d Resi dent
Groundwat er Exposures

Chrom um 2.74

NA NA -

Cadmi um 0. 001
NA NA -

Cyani de 0. 0242
NA NA -

Lead 0.0111
NA NA -

Nitrate 10. 83
NA NA -

Vanadi um 0. 1096
NA NA -

1, 1-di chl or oet hyl ene 0. 00525
4. 04E-6 NA 2. 10E-5
Tetrachl oroet hyl ene 0. 00709
NA NA 1. 99E-6

Trichl oroet hyl ene 0. 03359
NA NA 2. 00E- 6

TOTAL SI TE RI SKS (2)

Chi |l d Resi dent Future Use
Car ci nogeni ¢ Ri sk 2.50E-5
Scenari o

NOTES

1. For 1,1-dichloroethylene, which contributes risk via inhalation during showering,

concentration utilized was 0.13436 nmg/ m 3.

Oa

35.1

0.128

70. 4

0.433

1.00

0. 358

Noncar ci nogeni ¢

Ri sk

| nhal -

ation

£ £ $ £ £ £ ¢ § %

Noncar ci nogeni ¢ Ri sk

Der mal

£ £ $ £ £ £ ¢ § %

Hazar d

| ndex

35.1

70. 4

0.433

1.00

0. 358

107. 29

Oa

£ £ § £ %

=

1. 70E-5

1. 99E-6

2. 00E-6

the air

2. The totals for both carcinogenic and noncarci nogenic risks differ fromthose presented in



Table 8-1 of the Baseline Risk

Assessnent (Dynamac 1993) due to the deletion of arsenic, chloroform and
bromodi chl or onet hane as COCs. Refer to pages 45-46

of this ROD
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It should be noted that there is sonme degree of uncertainty

associ ated with the cal cul ated nunerical estimates of human health
ri sks generated in the Baseline R sk Assessnment and the Addendum
This is due to the considerabl e nunmber of assunptions required to
calculate risks, and in the specific selections nade for each
variable froma range of possibilities.

7.5 Environnental (Ecological) Risks

The 1993 BRA recommended further investigation of Site ecol ogica
comunities and the potential for toxicity to streambiota. Toward
this end, field work for an Ecol ogi cal Assessnment (EA) was carried
out in late 1993 and a final EA Report conpleted in May 1994. The
EA included both a field assessment (Rapid Bi oassessment Protoco
I1) and | aboratory toxicity studies.

Concerning surface water, the EA concluded that there was evi dence
of observable toxicity to test organisns in water containing 0.049
ng/l total chromium Based on this, a "no observable effects"

| evel (NOCEL) was estinmated at 0.024 ng/l. Concerning sedi nment,
toxicity was not denonstrated or resol ved due to problens rel ated
to natural background effects.

Total chromiumlevels in seep sedi ment ranged up to 630 ng/ kg and
899 ng/ kg, 8 to 11 tinmes the rel evant EPA Region |V Sedi nent
Screeni ng Value of 81 ng/kg, which is based on National Atnospheric
and Cceani ¢ Adm nistration (NOAA) sedi nent screening criteria. The
NOAA "Ef fects Range Low' (ER-L) value, 81 ng/kg, represents the

| oner end (lowest 10% cutoff value within a range of tota
chrom um | evel s shown to have caused toxicity in a |arge group of
studi es nationwi de, with each nunber from one study. Based on (1)
the docunented total chromumlevels in seep sedinment, (2) the NOAA
sedinment criteria, (3) the exacerbating effect of the very |ow

m neral content of tributary water, and (4) consultation with the
US Fish and Widlife Service regarding their experience at other
chromium sites, EPA believes that offsite sedinent is capabl e of
causing ecological harmin the offsite area if |eft unaddressed.



No state- or federally- designated endangered or threatened species
are known to exist on the facility property. This is also true for
the offsite area, although active nesting sites of the endangered
Red- cockaded Whodpecker are | ocated approximtely one to two niles
south of the Site at Fort Jackson.
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8.0 DESCRI PTI ON OF REMEDI AL ALTERNATI VES

Renmedi al alternatives for addressing Site contam nation were
developed in the FS. As an initial step, the general objectives to
be attained by the selected renedy (Renedial Action Objectives,
RACs) were determ ned and are presented in section 8.1 bel ow
Worki ng fromthese RAGCs, which are general in nature, the FS

consi dered heal th-based criteria fromthe risk assessment work, as
well as all of the applicable or relevant and appropriate

requi renents (ARARs), in order to devel op appropriate renediation
levels (RLs) for Site contaminants. Site RLs are presented in
section 8.2 bel ow

Al t hough RAGCs were devel oped for soil, groundwater and surface
wat er, separate renedial alternatives such as those described in
sections 8.3 and 8.4 were not devel oped to specifically address
surface water and sedi nent. However, surface water and sedi nent
will be addressed as part of any of the groundwater alternatives:

Surface water: Since the source of tributary water is

predom nantly groundwater, the applicable surface water RL will be
acconpl i shed through renedi ati on of groundwater

Sedi nent (see section 7.5): EPA has determ ned that a snall-scale
renmoval of sedinent in the seep area would renove any actual or
potential ecological threats from contam nated sedi ment, and woul d
constitute a sufficient and cost-effective action in conparison to
further ecological or toxicity studies. Thus, while no sedi nent
renmedi ati on | evel has been established, contam nated sedinent will
be addressed by performance of this excavation and renoval action
as described in the FS. The area to be addressed is a small

el ongate basin just downstream of the actual seep (surrounding the
"SD' sanple locations in Figure 9). The action will renove the
uppernost | ayer of highly-inpacted chrom um -bearing sedinent and is
expected to include approximtely 30 - 85 cubic yards of materi al
It will be performed after the effectiveness of the groundwater
remedy is denonstrated, so that new y-exposed sedinent is not re-



contaninated followi ng the action.

8.1 Renedi al Action objectives (RACs)
The following Site-specific RAos were established in the FS:
Soi | :

. Prevent the | eaching of contami nation into groundwater, which
can contribute to human health risk via groundwater
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Groundwat er:
. Prevent exposure to chenicals of concern in groundwater which
pose an unacceptabl e human health ri sk
. Reduce concentrations of chem cals of concern, thereby

restoring potential use of the aquifer as a potable water
source; and

. Prevent or reduce the continued di scharge of contani nated
groundwater to surface water, such that surface water quality
standards are not exceeded.

Surface Water:

. Reduce contamination to |l evels which a) cannot pose ecol ogi ca
risk to tributary flora and fauna, and b) are incapable of re-
contaminating tributary sedi nent.

Sedi nent :

. Prevent exposure of the tributary ecosystemto chenicals of
concern, and/or reduce the concentrations of chem cals of

concern such that no unacceptabl e ecol ogical risks are
present ed.

8.2 Renedi ati on Level s

In order to establish site-specific renediation |evels (RLs), the
foll owing were considered in the FS:

1. Health-based criteria (suggested RLs) fromthe BRA and the BRA



Addendum

2. ARARs which pertain to the Site | ocation, specific Site
contami nants, or specific types of renedial actions; and

3. EPA guidance concerning cal cul ation of permissible site
speci fic surface water concentrations protective of ambient
surface water quality.

RLs for the site are presented in Table 10. The RL for surface
soils was determ ned (FS Appendi x D) based on | eachability testing
of field sanples, which identified a hexaval ent chrom um | evel at
or bel ow which | eaching to groundwater at a |level capable of

i mpacti ng groundwater above the MCL does not occur. This RL is
based only on the requirenment to protect groundwater, as there is
no unacceptable current or future risk presented by Site soils.

Al of the groundwater RLs are based on their respective MLs
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TABLE 10
SI TE REMEDI ATI ON LEVELS
Medi um 1 Chemi cal Renedi ati on Leve

Surface Soil (2) Chrom um +6 (hexaval ent) 16 ng/ kg
Surface Water Chrom um (3) 0.040 ng/ 1
Groundwat er (4) Chrom um (total) 0.100 ng/ 1
Cadm um 0.005 ng/ 1
Cyani de 0.200 ng/ 1
Lead 0.015 ng/ 1
Nitrate 10.0 ng/ 1
Vanadi um ( 6) 0.110 ng/ 1
1, 1-di chl or oet hyl ene 0.007 ng/ 1
Trichl oroet hyl ene 0.005 ng/ 1

Tetrachl oroet hyl ene 0.005 ng/ 1



NOTES

(D Al t hough not listed here, sedinent is affected by site-related contamination and is
addressed by the sel ected renedy described in this Record of Decision. See section 8.0.
(2) Renmedi ation level (RL) is for the protection of groundwater from|eaching. This RL was

deternmined fromleaching tests using Site soils and a target groundwater |evel of 0.100
ng/ 1, the State and Federal nmaxi mum Contam nant Level (MCL) for chrom um

(3) Measured as hexaval ent or total chromium The RL in based on the State and Federa
chronic anbient water quality criterion (AWQC) for chromium It is intended for the
protection of the ecosystemin and along the offaite tributary; there is no human health
threat associated with chromumin surface water. The RL is based upon the AWX, which
Sout h Carolina considers to be a relevant and appropriate criterion for protecting
surface water quality in the offsite tributary and surface waters statew de.

(4) Al'l groundwater RLs are State and Federal Maxi num Contam nant Levels (MCLs) under
the Safe Drinking water Act (1974), except as indicated in footnotes (5) and (6) bel ow

(5) EPA Action Level.

(6) Basel i ne Ri sk Assessnment, Townsend Saw Chain Site (Dynamac 1993).

ATTACHMVENT A

Proposed Pl an for Townsend Saw Chain Superfund Site
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except for vanadium which is based on the BRA (BRA chapter 8). As
noted previously, there are no separate RLS for sedi nent, although
sediment will be addressed as part of the groundwater renedia
alternative once selected (see 8.0 above). Finally, a chrom um
surface water RL, based on the Federal and State anbient water
quality criterion (AWX), was devel oped by SCDHEC i n Decenber 1996
The AWQC i s considered a rel evant and appropriate ARAR by the State
of South Carolina for surface water quality.

8.3 Source Control (Soil) Renedial Alternatives

Al'l costs in this section and in section 8.4 below are estimates
and shoul d be considered approxinmate (+/- 309 . They are intended
primarily for conparison anong alternatives. |In accordance with
EPA gui dance, a discount factor of 7% was used in cal cul ati ng net
present worth cost. Certain of the soil and groundwater
alternatives include prepari ng CERCLA-required Five-Year Reviews,



which are renmedy status reports necessary for a selected renedia
alternative in which hazardous substances will remain on a site
| onger than 5 years.

8.3.1 Alternative S1: No Action

Under CERCLA, consideration of cleanup alternatives must al ways
include a "no action" option, to serve as a baseline for conparison
to the other alternatives. |In theory, under this alternative, no
activities would be undertaken nor any funds expended to address
Site soil contami nation. The practical effect of taking no action
woul d be to allow continued | eaching of chromumto groundwater to
occur; surface soils in the former wasteponds area are believed to
be a continui ng source of chrom um contam nation to the underlying
groundwater. Such | eaching nmay well be | engthening the current
groundwat er cl eanup process (extraction and treatnent) by
transporting chrom um back into the groundwater. Under the |ikely
future | and use scenario of continued industrial use of the Site
property, surface soil poses no human health risks to Site workers
or tresspassers.

The only cost associated with this alternative is for Five-Year
Revi ews, assumi ng that some of the contaninated surface soils
remai ning onsite will be shown (by test) to constitute hazardous
waste. ("Hazardous wastes" are defined by the Resource
Conservati on and Recovery Act (RCRA), which governs handling and
di sposal of hazardous wastes and regulates facilities which
generate and/or store such materials.) At a cost of $15,000 each
and assuming six reviews over a 30-year period, the total cost is
approxi mately $34, 000.
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8.3.2 Alternative S2: RCRA Cap

Under this alternative, chrom um bearing surface soils would be
left in place, the area graded, and then capped with an inperneabl e
material. The intent of this action is to inhibit the infiltration
of surface water into and through the inpacted area. Such a cap
woul d be constructed in accordance with the requirenments of RCRA

A cap would protect the inpacted soils from surface water
infiltration through the use of a | ow hydraulic conductivity |ayer
(geonmenbrane or soil), a drainage |ayer and a stabilizing

soil /vegetation | ayer over the affected areas.



Construction of a RCRA-type soil and geonmenbrane cap would likely
require up to six nonths, and mai ntenance of the covered area woul d
be expected to occur over the lifetine of the cap (typically 30
years). Typical maintenance would include periodic inspections to
| ocate and repair any damage to the cap which could be caused by
settling or erosion. The location, toxicity and volunme of affected
soils would remain the same after capping activities. A properly
engi neered cap woul d be expected to reduce transport and di spersion
of contami nants in the affected soils, including the | eaching of
chrom umto groundwater

In general, capping is technically feasible for containing the
affected area of soil. Short-term exposures of construction workers
to chrom um bearing soils are manageable, primarily through the use
of water to maintain dust control during excavation activities.

Equi pmrent for installing a cap would likely be readily avail abl e;
simlarly, the needed approvals and pernmits can likely be readily
obt ai ned.

The costs for inplenenting Alternative S2 are $506,000 in capita
costs, and $40,000 in annual operations and mai ntenance (O&V) costs
(includes Five Year Reviews), for a total net present worth cost of
$546, 000.

8.3.3 Alternative S3: Solidification/Stabilization

Alternative S3 involves the treatnment of inpacted soil by
stabilization or solidification techniques. These are additives or
processes which physically or chemically inmobilize contam nants in
soils. Stabilization agents such as Portland cenment and sodi um
silicate are commonly utilized for the treatnment of heavy neta

i mpacted soils. This system maxinm zes the contai nment of inorganic
chemicals of concern within the treatnment area, by thoroughly

i mmobilizing themwi thin a hardened resistant mass, or "nonolith."
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| mpl ement ati on woul d invol ve addi ng al uni nosilicate naterials and
cenent with water to the soils. The soils and binders would be

t horoughly mixed with nmachines typically used for concrete m xing,
or they could be mxed in place with backhoe equi prent. After
mxing is conplete, the soils would be backfilled into the origina
excavation and allowed to cure and harden. The hardened soi
matri x woul d then be covered with one foot of native soil, graded
to provi de adequate drai nage, and a vegetative stand woul d then be
established. Beforehand, a pilot treatability study nmi ght be



required to confirmthat this alternative can neet the renediation
| evel s.

Stabilization/solidification would likely be conpleted in |ess than
one year. Performance of the process in resisting | eaching or

nat ural degradation will depend on proper operation of equipnent,
particularly during mxing, and on accurate characterization of
physi cal soil conditions.

Stabilization/solidification may require excavation of affected
soils before treatnent, although the treatnment itself can in theory
be perforned insitu. Dust control neasures would be needed if
excavation is required. Short-term conmunity and worker exposures
could occur fromparticulate enissions fromthe pretreatnment
screeni ng, crushing and m xing processes. |If stabilization/
solidification is conducted insitu, however, short term exposure of
nearby comrunity and onsite workers to the potential contam nants
woul d not be expected. After treatnment, hexavalent chromumin the
soil will have undergone a significant reduction in its nobility
and hence its toxicity. Operations would not be expected to
adversely affect the environnent in the Site vicinity.

Stabilization/solidification is expected to be technically and
admi nistratively feasible, based on the effectiveness of this
technol ogy at similar sites. Equipnent for inplenenting
stabilization/solidification would |ikely be readily avail abl e.

The costs for inplenenting this alternative include $722,000 in
capital costs. Because treated wastes would renain onsite, Five
Year Reviews woul d be required, although typical Five Year Review
requi renents and costs would essentially be covered within the
currently-ongoi ng groundwater nonitoring. Wth the inclusion of
$88, 000 in annual, repeating operations and O&M costs, the tota
net present worth cost is $810, 000.

8.3.4 Alternative S4: I nsitu Chemn cal Treatnent

Insitu chenmical treatnent, and specifically, insitu chrom um
reduction, is a new, "innovative" technology in which a liquid
sol ution containing a reducing agent is placed on, and percol ated
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into, chrom um bearing soils. Upon contact with the reducing



agent, hexaval ent chromumin the soils are reduced to an
i nsol ubl e, non-toxic, nore stable chemical state. The treatnent
may be acconplished insitu, that is, with no excavation required;

reagent may be sinply percolated into the soil. This technology is
particularly applicable to sites with shallow soil inpacts (< 2
feet deep) such as the Townsend Saw Chain Site. Insitu chrom um

reduction is classified by EPA as an "energi ng" technol ogy, which
nmeans that it has been enployed at a limted nunber of sites and
therefore, extensive operational data are not avail able at present.

To inplenent insitu chemcal treatnment, first, surficial soils and
sludges (up to 6 inches) within the forner wastewater ponds area
woul d be renmoved and di sposed of offsite. This will renove the nost
highly affected soils and break up the crusty top layer, inproving
contact of the treatnent solution with the chronm umi npacted
material. Introduction of the solution nmay be acconplished by any
nunber of means, including injection or use of surface application
equi pnent, such as that in use at the onsite sprayfields. The
treatment solution percol ates through inpacted soils and reduces

t he hexaval ent chromium Soil sanpling would be undertaken to
verify the effectiveness and permanence of the
reducti on/i mmbilization effects. Targeted or repeated
applications may be required to achieve the renediation |evels.

Pilot-scale treatability testing was conducted at the Site during
late April - early May 1995, as reported in the treatability study
report entitled "Denpnstration Study: |In-situ Chrom um Reduction in
Soil and Groundwater, Honelite - Textron." The EPA National Risk
Managenment Research Laboratory in Cincinnati, Ohio assisted in
EPA's review of this work. The Denpbnstration Study was not
intended to deternine all of the delivery nethodol ogi es, operating
paraneters, and testing progranms needed for full-scale

i mpl enmentation, but rather to denobnstrate the basic chenica

effect in onsite field trials. Reduction of hexaval ent chroni um
concentrations was denmonstrated in both soil and groundwat er

Insitu chemical treatnent activities would be expected to occur
over a period of approximately two years. Reduction of hexaval ent
chromiumto concentrations below | evels of concern is likely to
occur rapidly. Additional treatability work will likely be needed
to determ ne design paraneters before full-scale renmediation. |f
needed, installation of insitu chem cal injection equipnent should
be i nmpl ementable at the Site wi thout major technical or

adm nistrative difficulties. Dust control neasures and persona
protective equi pmrent would be required during the first stage of
remedi al activities, excavation of the top 6 inches of soil, to
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prevent short-term exposures of the conmunity and Site workers to
contanminants. No significant difficulties in obtaining qualified
personnel, appropriate materials, or regulatory permts are
antici pated for conducting chenmical treatnent activities.

Alternative S4 woul d involve $769,000 in capital cost outlays.
Assunming treatnment is successful, Five Year Reviews would not be
necessary, although the requirements and costs woul d be covered in
any case within the currently-ongoi ng groundwater nonitoring.
Approxi mately $88,000 in annual O&M costs are anticipated, for a
total net present worth cost of $857, 000.

8.3.5 Alternative S5: Excavation and O fsite Disposa

This alternative would invol ve excavating the inpacted soils at the
Site, and disposing of the soils offsite at a RCRA - permtted

hazardous waste landfill. It my be possible to dispose of the soi
at a RCRA solid waste landfill, which would be | ess expensive than
di sposal in a hazardous waste landfill. The final destination of

the inmpacted soil would be decided during renmedi al design,
depending on the results of soil sanpling. For cost estinating
purposes, it will be assunmed that the soil will be disposed of at
a hazardous waste landfill.

The areal extent of the soils having hexaval ent chrom um
concentrations greater than the renediation |level of 16 ng/kg is
35,000 square feet, with an average depth of two feet. This
calculates to approximately 2,600 cubic yards of soils which have
been affected by hexaval ent chromium |ocated primarily in the
former wastewater ponds. No particular technical difficulties are
anticipated with excavation, although a water source would be
requi red for dust control during the handling of soils. Air
monitoring of particulates may be required during excavation
activities, due to the elevated concentrations of hexaval ent
chromiumin certain areas of surface soil. Permts are expected to
be required by local, state and federal agencies for the
transportation of affected soil fromthe Site to a hazardous waste
treatment/di sposal facility.

After excavation, clean native fill material would be placed in the
excavation, and conpacted as needed. The entire excavation

| ocati on woul d then be graded to provi de proper drainage and a
natural vegetation stand would be established to reduce erosion.

O fsite disposal activities would be conpleted within one to two
months. It is anticipated that no O&M costs woul d be incurred
after carrying out this alternative. Remedial objectives would be
met by this alternative.
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Excavation and offsite disposal costs will include

$1, 365,000 in capital costs, and since the affected soils would no
| onger be onsite, no Five Year Reviews and no annual O&M costs, for
a total net present worth cost of $1, 365, 000.

8.4 Goundwater Renedial Alternatives

Each groundwater alternative described in this section, other than
the no action alternative, includes the foll ow ng conponents, as
described in the Proposed Plan. The no action alternative does not
include items 3 and 4 bel ow

1. Continued operation of the Interim Action punp-and-treat
system (I APTS) ;

2. Continued quarterly nonitoring of selected wells on- and
off site, in order to properly nonitor the effectiveness of the
sel ected groundwater alternative (as is presently done for the
| APTS) ;

3. Regular (periodic) sanpling of off site tributary surface water
at one nmidpoint station and one downstream station (both
upstream of Spears Creek), in addition to the ongoing

quarterly sanpling of the seep/spring area; and finally,

4. Performng a snall-scale sedinent renoval in the offsite seep
area (estimated 30-85 cubic yards). This action will be
conducted after the effectiveness of the I APTS in capturing

the affected groundwater has been denonstrated, in order to
prevent re-contam nation of the sedi nent by chrom um bearing
surface water (see 8.0 above)

8.4.1 Alternative GM: No Action

As with the soil no action alternative, under this alternative, no
activities would be undertaken nor any funds expended to address
Site groundwat er contam nation. However, the | APTS, constructed in
1995, is currently operating and is expected to play a role in the
Site renedy. Therefore, for conparison purposes, this alternative
wi |l consist of continued operation of the | APTS only.

The costs for constructing, operating and naintaining the | APTS,
whi ch includes the associ ated anal ytical and reporting

requirements, are $2,058,000 in capital costs and $1,992,000 in
annual O&M costs (30 years). Because of the ongoi ng groundwat er
nmonitoring and reporting, Five Year Reviews would be covered in



routi ne ongoi ng reporting, and costs would be nmnimal to none. The
total net present worth cost is thus $4, 050, 000.
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8.4.2 Alternative GA2: Goundwater Use Restrictions and
Moni t ori ng

Under this alternative, institutional controls would be inplenented
to restrict the use of contam nated groundwater. State-inposed
deed restrictions would be used to prevent certain future uses of
the aquifer, such as for potable and industrial water supplies,
irrigation, and washing. Permt restrictions would require the
State of South Carolina to restrict all well drilling pernits

i ssued for new wells on properties that may draw water fromthe

i mpacted groundwat er plunme. These restrictions may be witten into
the property deeds to informfuture property owners about the
possibility of inpacted groundwater beneath their property.

Ongoi ng groundwat er assessnents woul d be perforned to address

i mpacts to groundwater quality downgradient of the Site and future
| and use considerations. This would require periodic groundwater
sanpling to nonitor the nmovement of the groundwater plunme as wel
as water quality withinit.

Al t hough this alternative would prevent human exposure to
contaminants, it could require a very long treatnment period to neet
the Site objectives of 1) reducing contam nant concentrations in
surface water to ecol ogically-sound conditions, or 2) restoring
groundwater to its beneficial use as a potable water source.

Nat ural reductions of contam nant |evels in groundwater may occur
but the tinme period involved would likely be very |ong.

Costs for inplenmenting use restrictions and nmonitoring only are
$2,086,000 in capital costs and $1,992,000 in long-term O&M costs.
Five Year Reviews are not included for the same reasons described
above under Alternative GAL. Total net present worth cost is

$4, 078, 000.

8.4.3 Alternative GABA: Goundwater Extraction,
Treatment, Sprayfield Discharge

Al ternative GMA consists of installing additional extraction wells
t hroughout the Site, to increase the quantity of inpacted



groundwat er renmoved, and treatnent of this |larger quantity of
groundwater. This would essentially represent an expansion of the
exi sting | APTS.

Installation of an extraction, treatnent and di scharge systemis
expected to require several nonths. Operation and nmai ntenance of
the systemis expected to occur over the lifetinme of the system
(for cost-estimting purposes, thirty years). For treatnent, a
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chemical reduction process would be used as is currently being used
for the APTS. The treated water would be discharged to the
currently-pernmtted sprayfield. Appropriate equipnment is available
for the activities needed under this alternative. |Installation of
the required process equi pnent woul d be expected to be conpl eted at
the Site without major technical or administrative difficulties,
based on recent experience with | APTS construction and
installation. No significant difficulties in obtaining pernmits or
approval s are anticipated for conducti ng expanded punp-and-treat
activities.

Groundwat er extraction and treatnent is a reliable and proven
technol ogy. An advantage of this systemis that it would be an
expansi on of the existing | APTS, and ongoi ng operations and

mai nt enance and groundwater nonitoring progranms could nerely be
expanded. When operating properly, a punp-and-treat system

(whet her the | APTS or an expanded system as envisioned here) can
neet the remedial |evels for both hexaval ent chrom um and the other
groundwat er COCs. However, punp-and-treat renediation is affected
by a variety of subsurface geochenical processes which often

| engthen the tine necessary to bring contani nant concentrations
down to standards. EPA has docunented that, over time, contam nant
concentrations | evel off above renediation targets (usually the
MCL), requiring inordinate amunts of tine to achieve any further

m nor reductions.

This alternative assunmes that five new punping wells would be
needed. Punping of these wells would capture dissol ved

contam nants and create a hydraulic barrier to control contam nant
m gration. G oundwater nodelling would be conducted during
remedi al design to determ ne the actual |ocations and punping rates
of the wells. An extraction rate of 30 gpm was assuned for cost
estimating purposes, based on prelimnary nodelling conducted for



the APTS. A thirty-year operation duration was assuned due to the
relatively slow attai nment of the MCLs as descri bed above.

Alternative GMBA will involve $4,028,000 in capital costs and

$2, 655,000 i n annual O&M costs. Five Year Reviews are not included
for the sane reasons descri bed above under Alternative GM. The
total net present worth cost is thus $6, 683, 000.

8.4.4 Alternative GABB: G oundwater Extraction
Treat ment, POTW Di scharge

Alternative GMB is identical to Alternative GABA, except that the
treated groundwater woul d be discharged to a | ocal publicly-owned
treatment works (POTW, rather than being discharged to the onsite
sprayfield. Depending on the Industrial Pretreatnent standards
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required by the POTW it is possible that some or all of the
treatment steps of the current treatnment process may no | onger be
necessary. Additional costs would be incurred, in the form of
fees, to discharge to a POTW The treatnment system s effluent
woul d be nmonitored to assure conpliance with the Industria
Pretreatment standards and any other requirenents established by
SCDHEC.

Costs for this alternative include a capital cost of $4, 051, 000
pl us $2,762,000 O&M costs, for a total cost of $6,813, 000.

8.4.5 Alternative GM: I nsitu Chemn cal Treatnent

As described earlier under Alternative S4, Insitu Chenica
Treatment is a new, innovative technol ogy which uses liquid

sol utions containing a reducing agent. To renedi ate groundwater
the solutions are delivered into the saturated zone (into the
aquifer) to allow and foster contact between contam nated
groundwat er and the reductant solution. Upon contact, the
hexaval ent chromiumin the affected groundwater is reduced, and
precipitates, forming an inert, insoluble, non-toxic mnera
containing chromumin its nore stable (trivalent) chem cal state.

Insitu chenmical treatnent activities are expected to occur over a
period of approxinmately one to two years. Reduction of hexaval ent
chromumto a concentration below the remediation level is expected



to occur rapidly; however, a phased approach to renedi ati on woul d
likely be undertaken. In conjunction with the existing | APTS, this
alternative woul d provide a contained "treatnment area" for
groundwater, wi thin which evaluation of the reduction/

i mobilization effects can be evaluated. Insitu chem cal treatnent
performance woul d depend in | arge neasure on nmintaini ng peak
operating conditions and careful maintenance of the delivery
systenms used to place the reductant solutions into contact with
groundwater. Specially-targeted or repeated applications my be
required to achieve the chrom umrenediation level. Even with a
phased approach, insitu chemical treatnent is expected to be
conducted over a short tinme (one to two years) , wth mninal

mai nt enance of treatnment equi pnent required. Regular nonitoring of
the affected groundwater woul d be required throughout the
remedi ati on process.

Chenmical treatnent is a conmonly-used technology ex-situ (i.e. in
treatment vessels) for treating groundwater affected by heavy

nmetals, and is the technology currently in use at the Site. As an
insitu treatnment, however, there is very little operational record
fromenvironnental sites upon which to conclude that the treatnent
will, without uncertainty, based on simlar sites, performexactly
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as intended. However, this is also true for a nunmber of other
i nnovati ve technologies in use at EPA sites.

There are no obvious technical problens which woul d preclude use of
the treatment. The reducing solutions used will likely contain
smal | amounts of sul fate; however, Site groundwater data show t hat
it already contains sulfate, suggesting that the addition of nore
sulfate via the injected solutions should not significantly affect
the natural groundwater composition. The quantities of chemcals
likely to be used in the solutions are mnimal and unlikely to pose
probl enms in gaining the needed permts for injection via wells.
Appropriate equi pnent is expected to be avail able as needed, and
installation of it is unlikely to pose any difficulties. Equipnent
options may include, alone or in conbination, use of the current
sprayfield equipnent, nmultiple well points, or other sinple

t echnol ogi es capable of delivering the solutions to the affected
groundwat er .

Pilot-scale treatability testing was conducted at the Site during



late April - early May 1995 ("Denobnstration Study: In-situ Chrom um
Reduction in Soil and Groundwater, Honelite - Textron"). As noted
under Alternative S4, the Denpbnstration Study showed that the basic
chemnical effect, reduction of hexaval ent chrom um concentrations in
groundwat er, was demponstrated. Additional treatability work would
be needed to determ ne design paraneters before full-scale
renmedi ati on.

During the treatnment period, while the | APTS is operati onal

renmedi ation levels for all of the chenmicals of concern would be
pursued. However, under this Alternative, if hexaval ent chrom um

| evel s throughout the plume are successfully and substantially
reduced to | evels bel ow the groundwater renediation |evel (0.1

ng/ 1), the need for continued groundwater extraction and/or
groundwater treatment to address the other groundwater CoCs woul d
need to be considered separately, depending on the concentrations
still present in the aquifer. This could require EPA to nodify the
Site renedy in order to 1) consider the need for, and effectiveness
of , continued punping, and 2) consider other options, such as
reduced or targeted punping, dispersion nodelling and/or nodelling
of other natural degradation processes, and/or use of any new or

i nnovati ve technol ogi es as may becone avail abl e.

The cost estimates assunme that the | APTS operates for a total of
five years, and that successful treatnent elininates the need for
Five Year Reviews. Capital costs for Insitu Chenical Treatnent
total $2,624,000, which includes approximately $1.4 mllion for
construction of the | APTS; and O&M costs of $658,000, for a grand
total cost of $3,282, 000.
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9.0 SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

As set forth in the NCP, 40 CFR 300.430(e)(9), EPA uses nine
criteria to evaluate the renedial alternatives which could be

enpl oyed for a given Site. These criteria are described below. To
be selected by EPA, an alternative nust neet the first two
"threshol d" criteria, overall protection of human health and the
envi ronnent, and conpliance with ARARs. Criteria 3 through 7 are
used to identify differences and advant ages anobng those
alternatives which nmeet the threshold criteria. Finally, the
preferred alternative is then further eval uated against the fina
two criteria, State acceptance and conmunity acceptance.



An eval uation of the proposed renedial alternatives in relation to
each of the nine criteria is presented below. A description of
each criterion is followed by the site-specific analysis, indicated
by the " « " synbol. For ease of reference in review ng the
alternatives, Table 11 bel ow presents a summary of the renedia
alternatives and associ ated costs. As noted at section 8.3, costs
are estimates and are intended for conpari son purposes.

TABLE 11
REMEDI AL ALTERNATI VES
Medi um Alt. Title Cost
Soi | S1 No Action $34, 000
S2 RCRA Cap $546, 000
S3 Sol i dification/ $810, 000
Stabilization
S4 Insitu Chemical Treatnent $857, 000
S5 Excavation and O fsite Di sposal $1, 365, 000
G oundwater GM No Action $4, 050, 000
G2 Groundwat er Use Restrictions and $4, 078, 000
Moni t ori ng

GWBA Groundwater Extraction, Treatnent, $6, 683, 000
and Sprayfield Discharge

GWBB Groundwater Extraction, Treatnent, $6, 813, 000
and Sprayfield Discharge

GM Insitu Chenical Treatnent $3, 282, 000
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1. overall Protection of Human Health and the Environnent
addresses the degree to which an alternative neets the requirenent
that it be protective of human health and the environment. This

i ncludes an assessnent of how public health and environnental risks
are properly elimnated, reduced or controlled through treatnent,
engi neering controls, or controls placed on the property to
restrict access and (future) devel opnent.

. The no action alternatives for both soil and groundwater woul d

not be as protective of human health and the environnment as
woul d the other choices available for selection. Although the
groundwat er no action alternative would include continued operation
of the Interim Action Punp-and-Treat System no action would be



undertaken to address offsite tributary sedinment or nmonitor its
downstream water quality (currently only the seep is sanpled).

Al so, under the soil no action, |eaching of chrom umto groundwater
that is probably occurring now would be allowed to continue, thus
continuing to inpact groundwater and working agai nst the current
groundwat er punp-and-treat effort.

. Most of the other alternatives would likely be protective of
human health and the environnent. However, excavation and
of fsite disposal of soil (S5) may sinmply transfer the disposa

problemto the conmunity where the landfill is located, and thus
may not be protective of human health due to the possibility of
rel ease even at a regulated landfill facility. Al of the

groundwat er alternatives other than no action would be generally
protective of human health and the environnent, although the insitu
treatment (GWM) woul d achieve protectiveness in a shorter tine
period than would those relying on the ongoi ng punp-and-treat
effort (GA2) or even expanded punp-and-treat (GABA and 3B).

2. Conpliance with Applicable or Rel evant and Appropriate

Requi renents (ARARs) addresses whether or not an alternative
conplies with all state and federal environnental and public health
| aws and requirenents that apply, or are relevant and appropriate,
to the conditions and cl eanup options at a specific site. |If an
ARAR cannot be nmet, the analysis of the alternative nust provide
the grounds for invoking a statutory waiver.
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. The soil and groundwater no action alternatives do not neet
ARARs. The soil no action alternative fails to address
| eaching, allow ng contam nated soil to continue to inpact
groundwater at |evels exceeding the MCLs. Due to the groundwater
to-surface water discharge that is occurring, neither the
groundwat er no action alternative nor the use restrictions and
nmonitoring option (S2) neets State and Federal ARARs regarding
protection of anbient water quality in State surface waters, nor
does it address potential ecological inpacts to sedinent
originating fromchrom um bearing stream water

. Most of the other alternatives for soil and groundwater would
generally nmeet the ARARs that would apply to the specific
actions, locations, and chemicals present at this Site. However,
for sone alternatives, nmeeting ARARsS nay prove nore difficult than



others. Anmpobng the soil alternatives, for exanple, a RCRA cap (S2)
requires consistent and regul ar nmai ntenance that can be

troubl esonme, and problenms of this kind can cause failure to neet
RCRA requi rements. Excavation and offsite disposal (S5) could
easily neet ARARs onsite, but could also introduce RCRA conpliance
problenms at the landfill facility utilized for disposal

3. Long-Term Effectiveness and Permanence refers to the ability

of an alternative to maintain reliable protection of human health
and the environnment over tinme once the cleanup | evel s have been
met. Since the no action alternatives do not neet the threshold
criteria above (are not protective and do not meet ARARS), they are
not considered further bel ow.

. Anmong the soil alternatives other than the no action, the
treatment or excavation alternatives (S3, S4 and S5) are rated

hi ghly. However, verifying the permanence and |long-term

ef fectiveness of solidification/stabilization (S3) requires |ong

termmonitoring, essentially forever; and there can be problens if

the physical processes used to m x the affected soils and the

bi ndi ng/ reacting agents produce a nonolith that is not fully

honogenous, creating "less-cured" or "less-stable" areas of the

monolith that can |leach. Excavation and disposal (S5) could be

onsi dered permanent and effective at the Site, but could pose

probl ems over the long-termat the chosen landfill facility.
Concerning insitu chemical treatnment (S4), soil leachability
testing perforned in 1995 for the FS indicated that, once chrom um
is converted by treatnent to the trivalent form (Cr3+), it will not

be re-nmobilized by contact with precipitation percolating dowward
to the water table.
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. Long-term ef fecti veness and permanence of use restrictions and
monitoring (GA2), as well as the groundwater no action alternative,
nmust be consi dered sonewhat questionable in view of EPA and

i ndustry |l ong-term experience with punp-and-treat renedies, which
i ndicates that the performance of punp-and-treat systems often
drops off substantially over tinme, while contami nant |evels stil
remai n above standards. This sane problem (decreasing

ef fectiveness over tine) may inpact Alternatives GAMA and GABB
each of which conprises an expansion of the current punp-and-treat
arrangenent. \While the long-termeffectiveness and pernmanence of
insitu chemical treatnment (GM) would have to be verified, onsite



treatability work (as reported in the FS) supports the probability
that the treatnent of groundwater, once conpleted, will be
per manent .

4. Reduction of Toxicity, Mbility, and Vol une addresses the
statutory preference for selecting renedial actions that enpl oy
treatment technol ogies that permanently and significantly reduce
toxicity, nobility, or volune of the hazardous substance as their
princi pal el enent.

. A properly constructed RCRA Cap (S2) would achieve a reduction
of the nobility of soil-borne hexaval ent chrom um but no
reduction of its current volume or toxicity. In contrast,
Al ternatives S3, S4 and S5 achi eve reductions in two or nore of
these characteristics. For S5 (excavation/offsite disposal),
however, toxicity and nmobility reduction assunes that sone
treatment woul d be undertaken at a disposal facility; no actua
vol une reduction would occur, although onsite there would be no
vol une remaining, since the soil would have been renoved.
Solidification/stabilization (S3) would be expected to reduce the
toxicity and nmobility of contami nation, but not its volune, which
woul d essentially equal the volunme of the treatnent-created
monolith. Although still considered an "energi ng" technol ogy by
EPA, insitu chenical treatnent (S4) has the potential to reduce the
toxicity, nobility, and volume of the chrom uminpacted soils.

. The use restrictions and nonitoring alternative (GA2) and both
of the expanded punp-and-treat alternatives (GABA, GWBB)

i nclude conti nued punp-and-treat for groundwater. These

alternatives will achieve reduction of the volunme of contam nation,

but very slowy and only over a long period of time, as the

af fected groundwater is captured by the system No reduction in

chemical toxicity of the groundwater not yet captured is achieved,

al t hough physical nobility is reduced through the systenis five
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punpi ng wells, which create a hydraulic barrier (a capture zone)
that effectively prevents offsite escape of affected groundwater
In contrast, insitu chem cal treatment (GM) has the potential to
reduce the toxicity of chrom um bearing groundwater by causing
precipitation of the chrom umonto subsurface soil particles, thus
removing it fromgroundwater. This renopves contam nant mobility
and volunme as well. The potential for a permanent and tota



renmoval of chromi um from groundwater sets Alternative GM apart
from the others.

5. Short-Term Ef fecti veness addresses the inpacts of an
alternative on human health and the environnment during the
construction and inplenentation phase, until renedial action
obj ectives have been net.

. Al of the soil and groundwater alternatives are rated
generally even on this criterion, and no significant negative
i rpacts are expected.

6. Inplenentability refers to the technical and adm nistrative
feasibility of inplenmenting an alternative, including the
availability of the various services and materials required for its
i mpl enment ati on.

. Al of the soil and groundwater alternatives should be easily

i mpl ementable, in that the materials and services needed to
desi gn and construct each one are readily available. Differences
anong the alternatives are not significant.

7. Cost refers to the capital (primarily construction and
purchase) costs for inplenmenting an alternative, plus the costs to
operate and maintain the alternative over the long term Under
this criterion, the cost-effectiveness of the alternative can be
eval uated (see Table 11).

. Total present-worth cost of the soil alternatives, excluding
no action, are generally in the sane order of nagnitude except

for excavation and disposal (SS). Alternative S4, otherw se

conparable to solidification/stabilization (S3), is nore cost

effective in that it does not create a "treatnent cell" requiring

| ong-term nmoni toring; successfully-treated soil would require

al nrost no nmonitoring over the long term
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. Cost differences anpng the groundwater alternatives reflect
the three general approaches described: continued |IAPTS

operation for as long as 30 years for about $4 mllion (GM and
GW2), expand/|larger | APTS for up to 30 years for about $6.7 to 6.8
mllion (GABA and 3B), or treat the groundwater (insitu chenica

treatment) over five years for about $3.3 nmillion. Alternative GM



i nvol ves incurring nore costs over the short term but elimnates
&M costs that otherwi se would be incurred during |later years of
operation.

8. State Acceptance addresses whether, based on its review of the
R, FS, and Proposed Plan, the State concurs with, opposes, or has
no comrents on the alternative proposed by EPA as the sel ected
alternative (or "renmedy")

. The State of South Carolina concurs with this sel ected
alternative. The State's letter of concurrence is attached to
this ROD as Appendix B

9. Comunity Acceptance addresses whether the public agrees with
EPA' s selection of the alternative. Witten or oral public
comments, as well as informal feedback fromthe Proposed Pl an
Public Meeting or fromdiscussions with residents, citizens or
officials, are all considered in judging comrunity acceptance.

. A public neeting was held on Septenber 17, 1996, to present

the Proposed Plan for Renedial Action at the Site to the
comunity. The neeting was announced in an advertisenent in the
Col unmbi a, South Carolina, daily newspaper, and also in a fact sheet
mailed to some 600 residents, interested |ocal officials, and
others. Conments at the neeting were generally supportive of the
proposed action. Although very few persons attended the neeting,
EPA believes there remains strong |local interest and concern from
residents living near the Site and particularly around Wodcreek
Lake. Extension of the public comment period was not requested.
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10.0 THE SELECTED REMEDY

Based upon consideration of the requirenments of CERCLA, the NCP
detail ed analysis of the renedial alternatives, and public and
state coments, EPA has selected soil Alternative S4, Insitu

Cheni cal Treatnment, and groundwater Alternative GM, Insitu
Chenmical Treatnment, for renediation of this Site. Upon conpletion
of this remedy, the risks associated with the Site are projected to
be bel ow EPA's acceptable risk range of 1 X 10 -4 to 1 X 10 -6 for
carci nogens and bel ow a hazard quotient of 1 for noncarcinogens.
These | evel s are considered protective of human health and the
environnent. The estinmated present worth cost of the renmedy, which
i ncl udes $3,393,000 in capital costs and $746,000 in



O&M nonitoring, totals $4, 139, 000.
10.1 Description of the Sel ected Renedy

The renedy consists of a source control (soil renediation)
conmponent, a groundwater renedi ati on conponent, a site nonitoring

program and perfornmance of the seep-area sedinent renoval. The
sedi ment action is considered part of the groundwater renediation
conmponent. A renedial design will be required to plan and design

the renedi al action selected by this ROD

The basic insitu chenical treatnent process to be enployed for both
soils and groundwater is described generally in sections 8.3.4 and
8.4.5. Because insitu chenmical treatnent, and specifically, insitu
chrom um reducti on, has been used at relatively few sites, the

speci fic sequence of activities that will be performed cannot be
presented in detail here, but rather, will have to be determ ned
during a renmedi al design (RD) phase of work. |In addition to the
standard Superfund RD el ements, which will be nodified as

appropriate for the nature and scope of this work, the RD will
include, at a mnimum the follow ng el enents:

a. A plan for renmoval of the nost-contam nated surficial soils
and sludges (up to 6 inches depth) within the forner
wast ewat er ponds area, and their disposal offsite;

b. A plan for testing and evaluating the various delivery
nmet hodol ogi es and/ or strategies which could be used to place
treatment solutions into contact with soil and groundwater

C. A strategy for verifying the effectiveness and non
reversibility of the chem cal treatnment process; and,
d. Utilization of nultiple, phased actions in order to mexim ze

the ability to nodify and inprove the treatnent's
ef fectiveness, as the process is inplenmented across the Site.
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In accordance with the NCP, any nodification to the sel ected renedy
described in this ROD woul d be acconplished by EPA through a fornal
ROD nodi fication process, such as an Explanation of Significant

Di fferences or a ROD Amendnent; and any such nmodification will take
into account state and public conments.

10.1.1 Source Control (Soil Remediation)



After the nost-inpacted surficial soils and sludges currently
| ocated within the former wastewater ponds area are renmpved, insitu

chemical treatnment of the affected soils will be conpleted, in a
phased approach to be detailed in the Renedial Design. For both
soil and groundwater, the RD will be oriented towards treatability

i ssues such as those described i nmedi ately above, rather than the
"construction design" issues nore conmon in CERCLA renedies.
Anticipated treatability issues specific to soil renediation

i nclude verifying the non-renobilization of hexaval ent chrom um
under ambi ent surface-soil conditions.

Avail abl e informati on suggests that treatnment activities wll
requi re approxi mately one year, although this will have to be
deternmined in the RD. Periodic soil sanpling will be conducted for
five years, to confirmthe success of treatnent. The renediation

| evel applicable to surface soils, deternmined in the FS to be
protective of groundwater against |eaching, is 16 ng/kg hexaval ent
chrom um (Tabl e 10).

10.1.2 G oundwater Renedi ation
Thi s component of the renmedy includes a) insitu chenical treatnent
of groundwater, and b) continued operation of the | APTS to capture
and treat affected groundwater, and c) performance of the seep-area

sedi nent renoval

Insitu Chenical Treatnent and | APTS Operation

As described above, an RD will be prepared to plan the specific
activities by which insitu chenical treatnent of chronm uminpacted
groundwater (and soil) will occur. Anticipated treatability issues

specific to groundwat er renedi ati on include evaluating the various
del i very net hodol ogi es that could be used to place reductant
solutions into the aquifer to foster contact between contam nated
groundwat er and the sol ution.

Insitu chenmical treatnent activities are expected to require a
peri od of approxinmately one to two years, and to achieve rapid
reducti on of hexaval ent chromumto |evels below the remediation
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I evel for chromium During this period, the APTS will renmin
operational, and gradual capture of both chrom um and the other



groundwater COCs will continue. |APTS operation will maintain a
hydraulically-controlled "treatnment area" w thin which
reducti on/i mmbilization effects can be evaluated. Regular
monitoring of the affected groundwater will be continued throughout
the renedi ati on process.

Successful insitu chemical treatnment should bring chrom um
groundwat er concentrations throughout the plune to | evels below the
remedi ation level (0.1 ng/l total chromium. Once this is
confirmed, EPA will then reevaluate the need for continued
groundwat er extraction and treatnent to address only the other
groundwat er COCs, dependi ng on the concentrations which are stil
present in the aquifer at that time. This reevaluation will allow
EPA to consider the need for continued punping, as well as to
consi der other options, including:
- reduced or targeted punping,
- pul se punping at one or nore wells,
- installation of additional or replacenment wells,
- targeted use of any new or innovative technol ogi es as may
becone avail abl e,
- nodelling or evaluation of natural attenuation processes, or
ot hers.

Seep Area Sedi ment Renpva

As described in the FS (Appendix G, a snmall-scale renoval action
will be conducted to renopve the uppernost |ayer of sedinment in a
smal | area surrounding the seep which contains significantly
el evated levels of chromum 1In a sinple and direct manner, this
action will permanently elimnate any potential harmor effects to
tributary plants and animals. The estinmated volunme of affected
sedi ment is between 30 and 85 cubic yards. The action will be
undertaken during the renmedial action, but after EPA is satisfied
that the area of effective hydraulic groundwater capture inposed by
the APTS is sufficient to prevent sedinent re-contam nation from
chrom um bearing stream water once the sedinent action is
conpl et ed.

10.1.3 Site Mnitoring

A Site Mnitoring Plan will be devel oped during the renedial design
phase. As a mininum site nonitoring will include the quarterly
groundwat er sanpling presently conducted in accordance with both
the | APTS (1994 Unil ateral Adm nistrative Order) and the current
SCDHEC (state) industrial wastewater permt. The present sanpling
schene consists of sanpling and analysis fromfifteen nonitor
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wells, two extraction wells, and a surface water sanple at the
spring/ seep which feeds the unnamed offsite tributary. To the

current programwi |l be added the follow ng:
. In order to evaluate and nonitor surface water quality,
surface water sanples will be collected and anal yzed for

chromium froma mnimum of one (1) "m dpoint" station on the
tributary, and one (1) downstream station at sone distance
down the unnanmed tributary (both upstream of Spears Creek).

10.2 Applicable or Relevant and Appropriate Requirenents
( ARARSs)

This section presents the ARARs which will govern inplenmentation of
the sel ected renedy.

10.2.1 Applicable Requirenents

The foll owi ng general processes and technol ogi es are those expected
by EPA to be used in inplenmenting the renedy. Each is followed by
the ARARs associated with its use. It is possible that devel opnment
of new, unforeseen information about the Site during the design
phase may cause nodifications or additions to the |isted ARARs.

Sl udge generation fromexsitu (current process) chrom um reduction:
The present renediation process includes treatnent of inpacted
groundwater in electrochem cal precipitation cells, which renove

i norgani ¢ contami nants (nmetals, predomnantly chromunm) fromthe
groundwater. The precipitation of nmetals generates a solid

hazar dous-waste sludge. This treatnment process shall conply with
all applicable portions of the follow ng federal and State of South
Carolina regul ati ons:

40 CFR Parts 261, 262 (Subparts A-D), 263, and 268, promnul gated
under the authority of the Resource Conservation and Recovery Act.

These regul ati ons govern the identification, transportation,
mani festation, and | and di sposal restriction requirements of
hazardous wastes. 1In this case, the regul ations would be
applicable to the sludges which will be produced as a result

of chem cal treatment of groundwater punped for treatnent from
the I APTS. Sludge fromthe presently-used physical/chenica
renmoval process probably constitutes hazardous waste based on
its characteristics.
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SC Reg. 61-79.124, .261, .262, .263 and .268, South Carolina
Hazar dous Waste Managenent Regul ations, promrul gated pursuant to the
Hazar dous Waste Managenent Act, SC Code of Laws, 1976, as anended.

Est abli shes criteria for identifying and handling hazardous
wastes, as well as |and disposal restrictions. These

regul ations are also applicable in exactly the sane manner as
descri bed above for the federal hazardous waste regul ations.

49 CPR Part 107, 171-179, pronul gated under the authority of the
Hazar dous Materials Transportation Act.

Regul ates the | abelling, packagi ng, placarding, and transport
of hazardous materials offsite. These regulations are
applicable in the event hazardous wastes (sludges from
treatment) are transported off-site for treatnent or di sposal

Construction and use of nonitoring or extraction wells: The ARAR
listed below is applicable to all groundwater renediation
activities undertaken pursuant to this renedial action which

i nvol ve nonitoring or extraction wells.

SC Reg. 61-71, South Carolina Well Standards and Regul ati ons,
promul gated under the Safe Drinking Water Act, SC Code of Laws,
1976, as anended.

SC Reg. 61-71 establishes standards for well construction,

| ocati on and abandonnment activities conducted as part of

i nvestigation or cleanup operations, at all environmental or
hazardous waste sites in the State of South Carolina.

10.2.2 Relevant and Appropriate Requirenents

The foll owi ng regul ations are consi dered rel evant and appropriate
criteria governing groundwater renedi ation by the nmethod indicated.

Groundwat er treatment through both insitu chem cal treatnment and
operation of a punp-and-treat system

40 CPR Parts 141-143, National Primary and Secondary Drinking Water
St andards, promul gated under the authority of the Clean Water Act.

These regul ati ons establish acceptabl e nmaxi num | evel s of
nunmer ous substances in public drinking water supplies, whether
publicly owned or from other sources such as groundwater
Maxi mum Cont am nant Levels (MCLs) and Maxi num Cont am nant



Level Goals (MCLGs) are specifically identified in the NCP as
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remedi al action objectives for ground waters that are current
or potential sources of drinking water supply (NCP 40 CFR §
300.430 (a)(1)(ii)(F). Therefore, MCLs and MCLGs are rel evant
and appropriate as criteria for groundwater renediation at
this Site.

SC Reg. 61-58, South Carolina Primary Drinking Water Regul ati ons,
promul gated pursuant to the Safe Drinking Water Act, SC Code of
Laws, 1976, as anended.

These regul ations are sinmlar to the federal regul ations
descri bed above, and are rel evant and appropriate as
renmediation criteria for the sane reasons set forth above

SC Reg. 61-68, South Carolina Water Cl assifications and Standards,
promul gated pursuant to the Pollution Control Act, SC Code of Laws,
1976, as anended.

This regul ation establishes classifications for water use.
Additionally, the Anbient Water Quality Criteria (AWQXS)
established in 40 CFR Part 131 are incorporated into SC Reg.
61-68 as nunerical standards for protecting anbient water
quality in state surface waters. For this reason, EPA
designates this regulation as "relevant and appropriate" to
surface water renediation at this site. SC Reg. 61-68 is al so
applicable to discharge of treated waters fromthe groundwater
treatment system to any surface water body.

Treat ment of groundwater through the insitu chemical treatnent
process:

40 CFR Parts 144 and 146, National Underground Injection Contro
(U C) Program pronul gated under the authority of the Clean Water
Act; and,

SC Reg. 61-87, South Carolina U C Regul ations, promrul gated
pursuant to the SC Pollution Control Act, SC Code of Laws, 1976, as
amended.

The Ul C regul ations outline specific requirenments for



injecting liquids or liquid wastes into the saturated
subsurface environnent, and outline a nunmber of specific

prohi bitions on such actions. Since insitu chem cal treatnent
will likely require that reductant-bearing solutions be

i njected or otherwi se placed into the subsurface, and because
the solutions could inmpact natural groundwaters, these
regul ati ons are considered rel evant and appropriate.
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10.2.3 "To Be Considered" (TBC) Criteria

The foll owi ng references and regul ati ons are designated "To Be
Consi dered" during the design and inplenentation of the selected
remedy:

Groundwat er renedi ati on:

Gui delines for Gound Water Use and Cl assification, EPA G ound
Water Protection Strategy, U S. EPA, 1986.

Thi s docunment outlines EPA's policy of considering a site's
groundwat er classification in evaluating possible renedia
response actions. Goundwater at the Site is classified by
EPA as Class Il A and by South Carolina as Class GB, indicating
its potential use as a source of drinking water

Surface water renediation via groundwater punp-and-treat (source
reduction) or by insitu chem cal treatnent:

Nat i onal Oceani ¢ and Atnospheric Administration (NOAA) ER-L/ER-M
Val ues, 1994, and EPA Region |V, Waste Managenent Divi sion
Sedi nent Screeni ng Val ues for Hazardous Waste Sites (2/16/94).

These gui delines were devel oped as screening criteria for

sedi nent contam nation in surface water bodies, and are based
on toxicity to aquatic life. During the R, exceedance of
these criteria was anong the factors which lead to initiation
of the 1993/1994 Ecol ogi cal Assessnment. Although the ER-L and
ER- M val ues (upon which the Region |V nunbers are based) were
not thenselves intended to serve as renediation |evels, they
shoul d be consi dered when determ ning an appropri ate sedi nent
remedi ati on goal, or when judging any potential inprovenents
in surface water quality in the offsite tributary.



40 CFR Part 131, Anbient Water Quality Criteria (AWQC) (CWA § 304),
promul gated under the authority of the Clean Water Act.

These regul ations set nunerical criteria for anmbient water
qual ity based on toxicity to aquatic organi snms and human
health. The AWQCs were established to serve as "fl ags"

i ndi cati ng when site-specific ecological investigation (such
as toxicity testing) is warranted. The AWQC for chrom um was
established in 1984. |In simlar fashion to the NOAA and EPA
Region |V values cited above, these regul ations should be
consi dered when eval uating the inpacts of groundwater punping
on the surface water quality in the offsite tributary. As
not ed above, State regulation 61-68 utilizes the AWQCs
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established in this Federal regulation as criteria for
protecting surface water quality in the offsite tributary and
all State waters.

Di scharge of treated groundwater to a surface water body: 1In the
event that this discharge option is accepted by EPA and SCDHEC as
the best option for disposal of treated groundwater, based upon a
request fromthe PRP to alter the present sprayfield discharge
arrangenent, then the follow ng to-be-consi dered ARAR woul d becone
appl i cabl e.

40 CFR Part 122, 125, 129, 133 and 136, CWA Di scharge Linitations
(CWA § 301), pronul gated under the authority of the Cl ean Water
Act .

Applicable to any point-source discharges of wastewaters to
waters of the United States. At this Site, it is applicable
to discharge of treated waters from the groundwater treatnent
system to any surface water body.

SC Reg. 61-68, South Carolina Water Cl assifications and Standards,
promul gated pursuant to the Pollution Control Act, SC Code of Laws,
1976, as anended.

These regul ati ons establish classifications for water use, and
set nunerical standards for protecting state waters. SC Reg.
61-68 is also applicable to discharge of treated waters from



the groundwater treatnment system to any surface water body.

Di scharge of the treated groundwater to a Publicly Owmed Treatnment
Wrks (POTW: In the event that this discharge option is accepted
by EPA and SCDHEC as the best option for disposal of treated
groundwat er, based upon a request fromthe PRP to alter the present
sprayfield discharge arrangement, then discharge of treated water
wi |l be acconplished in conpliance with the followi ng ARAR

40 CFR § 403.5, CWA Pretreatnment Standards (CWA § 307), pronul gated
under the authority of the Cl ean Water Act.

Regul at es di scharges of water to POTW. This regulation would
be applicable to discharge of treated waters fromthe
groundwat er treatment systemto a | ocal POTW

SC Reg. 61-68, South Carolina Water Cl assifications and Standards,
as cited above.
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These regul ati ons establish classifications for water use, and
set nunerical standards for protecting anmbient water quality
in state waters. SC Reg.61-68 is also applicable to discharge
of treated waters fromthe groundwater treatnment systemto a

| ocal POTW

10.2.4 Oher requirenents

Renmedi al design often includes the discovery and use of

unf or eseeabl e but necessary requirenments. Therefore, during design
of the selected renedy, EPA nay elect to designate further ARARs
whi ch apply, or are relevant and appropriate, to the renediati on of
soil, sedinent, groundwater, or surface water at this Site. This
woul d be done through a fornmal ROD nodification process such as an
Expl anati on of Significant Differences (ESD) or a ROD Anendnent.

10. 3 Perfornmance Standards

The standards defined in this section conprise the performance
st andards defining successful inplenentation of this remedy:

A The RLs listed in Table 10 on page 56 of this ROD are
per f ormance standards.

B. Treated groundwat er generated by continued operation of the
| APTS shall neet the applicable State of South Carolina permt



requi renents, which are performance standards for purposes of
this remedy al so.

C. As a performance standard, groundwater renediation perfornmed
under this renedy shall prevent or control the offsite
m gration of all groundwater containing, the Site COCs at
| evel s above their respective Ri's, until such tinme as the
groundwater quality neets the Ris as listed in Table 10.

It is expected that the renedial design process will lead to the
establishnent of nore process-specific performnce standards for
the insitu chenmical treatnment process. |n conbination with the

general performance standards |isted above, these process-specific
performance standards will all ow EPA and SCDHEC to better judge the
extent and degree of success acconplished by insitu treatment and
the renedy as a whol e.

10.4 Variations fromthe Proposed Pl an

During preparation of this ROD, certain discrepancies between the
Proposed Pl an (Septenber 1996), the FS Fact Sheet (July 1996), and
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this docunent becane apparent. None of these are significant to
the overall scope and content of the selected renedy.

1. The FS contenplated the use of a renediation | evel equivalent
to the Federal chronic AWX for hexaval ent chromium 0.011
ng/ 1, based upon South Carolina Regul ation 61-68, which uses
the Federal AWQCs as criteria for protecting anmbi ent water
quality. In Decenber 1996, at EPA' s request, SCDHEC
cal cul ated a new acceptabl e surface water standard for the
offsite tributary that is consistent with SC Regul ati on 61-68,
which is 0.040 ng/l. The surface water RL is discussed
further in the Responsiveness Summary to this ROD (Appendi x
A .

2. Concerning Site nonitoring, since the tinme of the Proposed
Pl an, EPA has deci ded that periodic sanpling of surface water
froma mdpoint station, as well as froma downstream station
is required. The Proposed Plan calls only for a sanple from
one downstream sanpl e point on the unnamed tributary.



3. The Proposed Plan fact sheet has the MCL for cadmumlisted as
100 ug/l, which should read 5 ug/l.

4, The risk levels presented in Table 9 are slightly different
fromthose shown on page 5 of the Proposed Plan due to a
mat hematics error.

11.0 STATUTORY DETERM NATI ONS

EPA and the State of South Carolina believe that the sel ected
remedy achi eves the best possible balance of trade-offs in ternms of
| ong-term ef fecti veness and permanence, reduction of toxicity/

nmobi lity/vol une, short-term effectiveness, inplenentability, and
cost. The selected alternative is superior to the other
alternatives in reducing toxicity/mobility/volune; is as easily or
nore easily inplenentable; and is the nost cost-effective choice.

In addition to these considerations, section 121(b)(1) of CERCLA,
42 U.S.C. § 9621(b)(1), requires that a selected remedy nust
protect human health and the environnent; neet ARARs (unl ess

wai ved); be cost-effective; use permanent sol utions, and
alternative treatment technol ogies or resource recovery
technol ogi es to the maxi mum extent practicable; and finally,
wherever feasible, enploy treatnent to reduce the toxicity,
mobility or volunme of the contaminants. The selected renmedy for
this Site neets all of these statutory requirenents, as descri bed
bel ow.
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Protection of human health and the environnent: The renedy wll
reduce and eventually renmove future human health risks from

i ngestion of contam nated groundwater. This will be acconplished

t hrough i nplenmentation of an insitu chem cal treatnment program for
Site soils and groundwater, and continued operation of the existing
groundwat er punp-and-treat system (the | APTS). Upon conpletion of
this remedy, the risks associated with the Site are projected to be
bel ow EPA' s acceptable risk range of 1 X 10 -4 to 1 X 10 -6 for
carci nogens and bel ow a hazard quotient of 1 for noncarcinogens.

During the insitu treatment period, operation of the | APTS will
prevent the offsite mgration of contaninated groundwater which
otherwise could mgrate offsite toward private water wells.
Additionally, reduction of the amount of groundwater-borne chrom um



entering the tributary, and conpletion of the sedinment renmova
action, should positively inpact tributary ecol ogy.

Conpliance with ARARs: The selected renedy will neet all of the
State and Federal ARARs listed in Section 10.2. of this ROD. No
wai vers of Federal or State requirenments are anticipated at
present.

Cost effectiveness: The renmedy is cost effective in that it is
expected to achi eve permanent chem cal alteration and
detoxification of the treated groundwater and soil, thereby
elimnating long-term O&M costs expected under other alternatives.

Utilization of permanent solutions, and alternative treatnent
technol ogi es or resource recovery technol ogies to the maxi mum
extent practicable: The selected renmedy represents the maxi num
extent to which permanent solutions and treatnent can practicably
be used for this action. It enploys an innovative technol ogy,
insitu chemical treatnent, to permanently reduce contani nant
concentrations in both soil and groundwater. The renmedy has the
potential to achieve permanent reductions of groundwater toxicity,
mobility and volune in a reasonable period of time (5 years or

Il ess). The renmedy soil conponent, also utilizing insitu chem ca
treatment, acconplishes permanent treatnent rather than creating a
treatment cell or generating large quantities of material requiring
landfill disposal

Preference for treatnment as a principal renedy element: The

sel ected renmedy enploys direct treatnment of contam nated soil and
groundwat er as the principal elenent of the action. Continued
operation of the existing groundwater punp-and-treat systemwil]l
al so contribute toward fulfilling the preference for treatnent as
a principal element, though at a sl ower pace, through extraction
and treatnent of contam nated groundwat er

RESPONSI VENESS SUMVARY
TOWNSEND SAW CHAI N COMPANY SI TE

1. Overvi ew

The U. S. Environnmental Protection Agency (EPA) held a public
comment period from Septenber 6, 1996 to COctober 7, 1996, for
interested parties to comment on the Renedial Investigation/
Feasibility Study (RI/FS) results and the Proposed Plan for
Remedi al Action at the Townsend Saw Chain Conpany Site in
Pontiac, Richland County, South Carolina. During this period
there were no requests to extend the conment period for an
addi ti onal 30 days.



EPA and the South Carolina Departnment of Health and Environnental
Control (SCDHEC) hosted a public neeting at 7:30 p.m on
Septenber 17, 1996, at Pontiac El enentary School in Pontiac,
South Carolina at which the results of the RI/FS, the current
status of punp-and-treat operations under the Interim Renedi a
Action, and the Proposed Plan for the final Renedial Action were
presented. Both at this neeting and in the Fact Sheet which
preceded it, local citizens were told that the major purpose of
the neeting was to receive coments and questions fromthe
publi c.

EPA proposed a sel ected renmedy conprising the follow ng
conmponent s:

e SO L TREATMENT (Source Control): Alternative S4
- Insitu Chemical Treatnent of surficial soils
* GROUNDWATER REMEDI ATI ON:  Alternative GM
- Insitu chemical treatnent of groundwater
- Continued operation of the Interim Action Punp and Treat
System (| APTS)
- Sedinent renoval action at the Seep (Offsite Area)
+ SITE MONI TORI NG
- Continued quarterly sanpling/analysis of Site groundwater
- Additional quarterly sanpling of surface water in the
unnanmed offsite tributary
- Periodic sanpling of treated Site soils

EPA' s "Proposed Pl an Fact Sheet" was nmiled to an estimated 600

i ndividuals on the Site mailing list. Attendance at the Proposed
Pl an Public Meeting was very light. Based on the subm ssion of
only one set of witten conments during the public conment

period, and the absence of comments at the neeting, EPA believes
the residents and |l ocal officials in the Pontiac, South Carolina
area support the actions proposed by EPA and SCDHEC.

Thi s Responsi veness Summary provi des a sunmary of citizens
comments and concerns identified and received at the Septenber

17, 1996 public neeting and during the public comment period, and
EPA' s response to those coments and concerns. The foll ow ng
sections and attachnents are included herein:

RESPONSI VENESS SUMVARY
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. Background of Comunity I|nvol venment

. Summary of Comments Received During the Public



Comment Period and EPA' s Responses

. Attachnment A: Proposed Plan for Townsend Saw Chain
Conmpany Superfund Site

. Attachnent B: Public Notice of Public Comrent Period

. Attachnent C. Letter (Public Coment) Concerning the
Proposed Pl an

. Attachnment D: Proposed Plan Public Meeting Sign In
Sheet s

. Attachnment E: O ficial Transcript of the Proposed Pl an
Public Meeting

2. Background of Comunity I|nvol venment

EPA's community relations programfor the Site began in Decenber
of 1991, when EPA conducted conmunity interviews with |oca
residents and officials in order to develop a community relations
plan for the Site. At that tine, the main concerns expressed by
residents living in areas near the Site were as follows: (1) the
possibility of health threats to children attendi ng Pontiac

El ementary School, which is |ocated approximtely 500 feet

nort hwest of the Site; and (2), concerns from persons living
near, particularly east of, the Site. Mny residents were
surprised to learn that a final overall cleanup was not, in fact,
al ready underway, and asked why the cleanup is taking so |ong.

EPA personnel conducting the interviews, including the Renedia
Proj ect Manager (RPM and the Comrunity Rel ati ons Coordi nat or
(CRC), explained the current status of Site work at that tine,
why the Site was to be investigated under Superfund, and what
woul d occur once field work began.

An Rl "kickoff" public neeting was held by EPA at Ponti ac

El ementary School on April 22, 1992. Approximately 70 persons
attended this neeting. Public questions and concerns centered
around the proximty of the Site to Pontiac El enentary School
and the long period of groundwater cleanup that had been ongoi ng
wi t hout conpletion of the cleanup effort. EPA staff expl ained
the lack of any health threats to school children based on then
current know edge of the Site, and that the RI work included
verifying the absence of any such threats. EPA and SCDHEC
officials al so explained the specific details of Honelite
Textron's groundwat er renedi ation activities, and EPA's plans and
obj ectives concerning groundwat er contam nation.
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During the summer of 1993, after conpletion of RI Phase Il field
wor k, EPA and SCDHEC determ ned that an Interim Renedi al Action
to address offsite groundwater contam nation was warranted in

vi ew of inconclusive data concerning the full downgradient,
offsite extent of Site-affected groundwater, and the |ikelihood
of continuing offsite mgration of contam nated groundwater. EPA
prepared an August 1993 Proposed Pl an Fact Sheet to publicly
propose the Interim Renedial Action and to solicit public
comments. The fact sheet al so announced the opening of a 30-day
public coment period on August 20, 1993. A notice to area
citizens announcing the August 31, 1993, Proposed Pl an public
neeting and the upcom ng public conment period was published in
Col unbi a's daily newspaper, The State, on August 20, 1993.

An Interim Action Proposed Plan public nmeeting was held on August
31, 1993, at Pontiac Elenentary School. Approximtely 70 persons
attended the neeting. EPA officials explained that the Interim
Action consisted of a hydrogeologic study in the offsite area to
define the extent of contanmination, followed by expedited design
and construction of an extraction and treatnent systemto capture
and treat the affected groundwater and prevent continued offsite
nmovenent. As detailed in the Responsiveness Summary of the
Decenber 1993 Interim Record of Decision, the public expressed a
great deal of interest in the Interim Renmedial Action. Mbst
guestions concerned EPA's planned precautionary sanpling of four
private water wells at the sout hwest end of woodcreek Lake. In
response to these concerns, water wells belonging to a group of
residents belonging to the homeowners, group were sanpled in

Sept enber 1993 and again in July 1994 in joint EPA-SCDHEC
efforts. Also as a precaution, Textron sanpled 7 private wells

| ocated al ong the south side of Interstate Hi ghway 20 al t hough
not in the known direction of groundwater novenent. Sanple
results fromthe |-20 and Wodcreek Lake wells have indicated, in
all cases, non-detects or far below | evels of concern for

i norgani ¢ contam nants (such as chrom um and volatile organic
compounds (VCCs).

A notice publicizing the issuance of the Interim Record of

Deci sion was published in The State in My 1994. Throughout 1994
and 1995, EPA nmaintai ned ongoing contact with the |oca
homeowners' group (at Wodcreek Lake), as well as the business
partnership which owns all of the affected offsite property.

Fol l owi ng i ssuance of a fact sheet, EPA held a public neeting on
April 27, 1995, to update local residents and the public
concerning the results of the offsite hydrogeol ogy work and pl ans
for the offsite punp-and-treat system Attendance at this
neeting was very light and no significant concerns were
expressed.
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In July 1996, prior to finalizing the FS, EPA issued a fact sheet
descri bing the technol ogi es and renedial alternatives for fina
cleanup of the Site. The fact sheet al so requested public input
on the alternatives and initial evaluation of them After
finalization of the FS, a Proposed Plan Fact Sheet was issued in
early Septenber 1996 describing EPA s sel ected renedy and
announci ng a Septenber 17, 1996 public neeting. Attendance at
this meeting was very small and no concerns about the proposed
action were expressed.

In sutmary, since |late 1994, public attention concerning the site
has been very limted. The Site has received only infrequent
coverage in the one major newspaper published in the area. There
have been occasional requests to be added to the Site mailing
list, which has been expanded and now i ncl udes sone 600 persons
and busi nesses.

3. Summary of Conmments Received During the Public Comrent
Peri od and Acency Responses

The Public Comment Period opened on Septenber 6, 1996, and was

cl osed on Cctober 7, 1996. The Public Notice which was published
in the area's local paper, The State, can be found at Attachnent
B

As noted above, on Septenber 17, 1996, EPA held a public neeting
to present the Proposed Plan for the Site to the community and to
receive comments. No comrents by the public were expressed at
this nmeeting, which was very lightly attended.

One letter was received during the public comment period, from
SECOR I nternational, the consultant for the Potentially
Responsi ble Party (PRP). The letter (Attachnent C) concerns one
speci fic technical question, as discussed bel ow.

Conprehensi ve Response to Specific Legal or Technical Question

The letter received during the comrent period (Attachnment C)
concerns EPA's selection of a surface water remedi ation |eve
(RL) for the Site, based on the Feasibility Study.

The main point expressed in the PRP consultants' letter is that
the FS surface water renediation |level (referred to as

"renmedi ation goal in the FS), 0.011 nmilligrams per liter (ng/l)
total chromum is overly conservative, in view of the follow ng:



- The RL is not based on site-specific data but rather on the
Ambi ent Water Quality Criterion (AWQC) for hexaval ent chroni um
and ignores site-specific Ecol ogical Assessnent results;

RESPONSI VENESS SUMVARY
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- The AWQC of 0.011 ng/1l) is intended to account for the effects
of hexaval ent chrom um only;

- The nmuch-less-toxic trivalent formof chromiumis expected to
predom nate in the tributary, and sufficient organic matter is
present to reduce the hexaval ent chromumto the trivalent
state;

- No adverse effects were noted to the test species in the EA
until a concentration of 0.049 ng/| chromum nore than 4 tines
the RL, was present; and finally,

- The AWQCs have not been revised since 1985 and thus do not
i ncorporate any nore recent scientific findings concerning
freshwater toxicity.

The letter suggests that a final surface water renedi ation |eve
be identified later, after groundwater renedi ation activities
have taken place, and notes that the two environnmental consulting
firms that performed the EA "recomended performng no active
renedi ati on of the surface water and sedinent in the offsite
tributary, as the inpacts are only slight to noderate and the
treatment of the onsite groundwater...will likely result in the
mtigation of the chromumin the offsite tributary."

RESPONSE: EPA agrees that, when feasi ble and when done in
conpliance with applicable or relevant and appropriate

requi renents (ARARs), data from site-specific studies should be
used to establish renmediation or cleanup standards to be net by
the selected alternative. For this reason, the issue was
revisited during preparation of the Record of Decision (ROD).

To establish a cleanup standard for surface water, in addition to
the toxicity data fromthe Ecol ogi cal Assessnent, EPA nust

consi der State and Federal ARARs for surface water. As described
in section 10.2 of the Record of Decision, EPA and SCDHEC do not
use the Federal AWQCs in the sanme manner: SCDHEC uses the AWQCs
as numerical criteria in all State surface waters. |n accordance
with the NCP, EPA must consider State ARARs in deternining

cl eanup standards, whether such ARARs are more, or |ess,

stringent than those pronul gated by EPA. |In consultations with
EPA concerning its concurrence with the proposed renedy, SCDHEC

i ndicated that an acceptable surface water standard nmust be based
upon the AWQC in order to maintain intra-state consi stency and



legal integrity within their statewi de water protection program

At the request of EPA, SCDHEC investigated potential cleanup
criteria based upon the AWQC, and cal cul ated that a | evel of
0.040 g/l chrom um (nmeasured as hexaval ent or total) would be
protective of aquatic flora and fauna in the offsite tributary.
This cal culation was performed in a simlar manner as woul d be
done for a permt under the National Pollution Discharge

Eli m nati on System (NPDES). |In accordance with the Prothro

RESPONSI VENESS SUMVARY
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Amendment to the Clean Water Act, the cal cul ati on accounts for
the presence of dissolved solids in the streamwater and utilizes
the Suspended Solids Partitioning Method. The cal cul ati on by
SCDHEC is as foll ows:
Ct =Cdx (1 +Kdx TSS x 10 -6)
wher e Ct = Total instream chrom um concentration after mi xing

Cd = Criteria x neasured percent dissolved considered nost rel evant

in fresh water (0.011 x 0.95 = 0.01 ng/l)
TSS= Total suspended solids (total instreamsolids after m xing)

10 o/l
Kd = Chrom um partition coefficient = 3 x 10 -5 |/kg

O
I

= 0.01 (1 +3x 10 -5 x 10 x 10 -6)
0.01 (1 + 3)
0.040 g/l or 40 ug/l

EPA is selecting this value as the renediation level (RL) for
surface water for the following reasons. First, it is close to,
but still slightly below, the | owest adverse effects |evel (LOEL)
deternmined in the Ecol ogical Assessnment, 0.049 ng/l. This
represents a conparison with, and usage of, site-specific data.
The 0.040 ng/l RL is also consistent with the nethods by which

ot her surface water discharge requirenments throughout the State
of South Carolina are determ ned, and neets the State ARAR for
anbi ent surface water quality. (This latter point, consistency,
is appropriate because the continuing contam nated groundwat er

di scharge to surface water can reasonably be consi dered an
ongoi ng discharge). Finally, the RL is not equivalent to the
hexaval ent chrom um AWQC itsel f, which accords with the fact that
the AWQCs were not originally intended by EPA to serve as cl eanup
criteria.

Concerning other points raised in the letter, EPA acknow edges



that the surface water RL may need to be reevaluated in |ight of
new i nformation during renmedi al design or renmedial action. W do
not agree that it is appropriate to wait until the groundwater
remedi al action is underway or conplete to deternmine a surface
water RL. As described in the ROD, both the near-future insitu
chemical treatnent, and the presently ongoi ng operation of the
groundwat er punp-and-treat system are intended to inpact surface
wat er and reduce chrom um concentrati ons. EPA does not agree
that no active renediati on of the surface water and sedi nent in
the offsite tributary take place; we have, however, acknow edged
the difficulty in determining a well-supported sedi nent
remedi ati on |l evel, and based on discussion with all parties, have
selected a limted sediment action appropriate to the scale of
the problem At the time the "no active renedi ation”
recommendati on was nade, the full range of chrom um
concentrations present in the seep-area sedi nent was not known

RESPONSI VENESS SUMVARY
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(up to 1,647 ng/l total chromumin sedinment sanples). Finally,
EPA agrees that operation of the groundwater punp-and-treat
systemw || |ikely inprove surface water, and is requiring this
as part of the sel ected renedy.
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| NTRODUCTI ON

The United States Environmental Protection

Agency (EPA), Region IV, has prepared this fact
sheet to propose a final cleanup plan to address
envi ronnental contamination at the Townsend

Saw Chai n Conpany Superfund Site ("the Site"),

in Pontiac, South Carolina. EPA is the |ead
Agency for renedial activities at the Site, and, in
cooperation with the South Carolina Departnment

of Health and Environnmental Control (SCDHEQ

is overseeing environnental investigation and
cleanup of the Site. Presently, the Site poses no



risks to workers or residents |iving nearby.
However, in the event groundwater was used as a
pot abl e water supply in the future, there could be
ri sks posed through consunption of groundwater
fromwells located within the affected area.

The selection of a cleanup plan to address this Site
represents a prelimnary decision by EPA subject

to a public conment period. SCDHEC has

informally concurred with EPA's sel ection

However, a final decision will be nade by EPA

only after all public coments have been revi ewed
and consi dered.

As outlined in section 117(a) of the

Conpr ehensi ve Environmental Response,
Conpensation and Liability Act of 1980

(CERCLA, known as "Superfund"), as

anended by the Superfund Anendnents and
Reaut hori zati on Act of 1986, EPA encourages
public participation by providing an opportunity
for the public to conment on the proposed
renmedi al actions. As a result of such coments,
EPA may nodify or change its preferred
alternative before issuing a Record of Deci sion
for the Site. Further information concerning
opportunities for public participation can be found
on page 14.

Recent activities at the Site have included the
conpletion of a Feasibility Study (FS) for the

Site. The FSis a report in which all of the cleanup
technol ogi es and cl eanup pl ans which could be

used to address Site contam nation, are eval uated

and conpared, in order to support EPA s sel ection

PUBLI C MEETI NG
Proposed Pl an for Final Cleanup
of the Townsend Saw Chain Superfund Site
Tuesday, Septenber 17, 1996 - 7:30 p.m
PONTI AC ELEMENTARY SCHOOL
500 Spears Creek Church Road, Pontiac, South Carolina

THI' S PROPCSED PLAN:

1. Presents a summary of Site background and the nature and extent of Site contam nation;

2. Describes EPA' s eval uation of available alternatives for

Site cl eanup,

and provides a sunmmary



anal ysis explaining why EPA is proposing its preferred alternative; and

3. Requests public review and conment on this course of action

i nformati on and where to send your comments.

of the best plan for the Site ("the remedy"). The
purpose of this fact sheet is to present EPA' s
preferred remedy for the Site, and request

public review and coment on the planned

course of action (known as "the Proposed

Pl an"). Your questions and comrents shoul d be
directed to the EPA and SCDHEC st aff working

on this Site, who are |isted on page 14 of this fact
sheet. The location of the information
repository, which contains the Renedia

I nvestigation (RI) Report and other reports,
correspondence and docunents concerning the

Site, is also listed on page 14.

This fact sheet is also intended to supplenment the
recently issued "Feasibility Study Fact Sheet,
Townsend Saw Chain Superfund Site" (July

1996). Please refer to that docunent, or to the FS
docunent itself (page 14), for a nore detailed
presentation of the other renedial alternatives not
sel ected by EPA for use at the Site.

Scope and Role of This Action: The action EPA

is proposing in this Proposed Plan will address al
of the principal environnental risks associated
with the Site. These are (1) potential long-term
human health risk in the oftsite area (across SC
Road 53) from exposure to contani nated
groundwater, if groundwater were used as a

pot abl e water source, and (2) potential |ong-term
ecol ogical effects to the ecosystem al ong the

unnanmed offsite tributary to Spears Creek (offsite
area).

RESULTS OF SITE
CHARACTERI ZATI ON

Site description and Recent Site Work: The
Townsend Saw Chain Site is |located along the
north side of Interstate highway 20 at the SC Road
53 exit (Pontiac), approximately 10 niles

nort heast of Col unbi a, South Carolina.
Groundwat er, surface water, soil and sedi nent
contanmination at the Site resulted from past

wast ewat er di sposal operations at the onsite
manufacturing facility. The main Site contani nant
i s hexaval ent chromium (Cr 6+). The property has
been owned since Septenmber 1994 by Deere and
Conmpany (John Deere). Two forner

i ncl udi ng how to get

nore



owner s/ operators, Textron, Inc. and Dictaphone
Corporation (Pitney-Bowes), are responsible

under Superfund for environnmental cleanup work

at the Site. Between 1992 and 1994, Textron, Inc.
conducted a Renedial Investigation (RI) at the
Site, with EPA and SCDHEC oversight. A 1994

I nterimRenedi al Action, designed to prevent
further offsite migration of contam nated
groundwat er, was essentially conpleted in
Decenber 1995 with the construction and start-up
of the 5 well Interim Action punp-and-treat
system (I APTS). Site soil contanination, and

of fsite surface water and sedi nent contam nation,

were investigated further during 1995. The
findings fromthis additional work are included in
the FS, which eval uates cl eanup plans and

t echnol ogi es which could be used to address al
Site-related contarnination. This document is
avail abl e for public review as descri bed on page
14.

Groundwat er contam nati on has been, and

remai ns, the main environnmental problemat the
Townsend Saw Chain Site. The Renedia

I nvestigation and subsequent work has confirned
that a | arge area underlain by contam nated
groundwater is present, both on the Deere &
Conpany (forrmerly Honelite Textron) plant and
extendi ng approxi mately 700 feet offsite, northeast
of the property boundary al ong Spears Creek

Church Road (SC Road 53; see Figure 1 bel ow).

The main Site contam nant is hexaval ent
chrom um (Cr 6+), which occurs at levels from
the detection linmt up to approxi mately

4 MIligrans per liter (ng/l). N trates occur in
several wells above water quality standards, and
trace-1level volatile organic conpounds (VOCs)

al so occur in several wells. The VOCs occur

i nconsi stently and do not form a defined plune; a
typi cal conbi ned concentration, at any one well

is less than 0.100 ng/l. The contam nant plunes
of all of these substances are found in the shall ow
aquifer, and are | ocated approxinmately within the
chrom um groundwat er plune shown in Figure 1

As stated above, the linmt of groundwater
contamination is approxi mtely 700 feet northeast
of SC Road 53. There are private water supply



wel l's | ocated approximtely one mle
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downgr adi ent of this point; none of these wells
has shown any inpact to date. There is also a
smal |l tributary which is fed alnpst entirely by
groundwater. In summary, based on Rl and post

Rl groundwater quality data, the main potentia
pat hways through whi ch contam nat ed

groundwat er coul d pose a risk to human health or
the environnment, are 1) through consunption of

i npacted well water (human health) if

groundwat er were used as a drinking water

source, and/or 2) potential damage to the offsite
tributary-area ecosystemthrough any toxic
effects attributable to site contami nants in surface
wat er (surface water is discussed bel ow).

Soi | contam nation, by hexaval ent chromum is
present mainly in the fornmer wasteponds area, as

i ndicated on Figure 1. Contamination is limted to
t he uppernost 1/2-foot of surface soil. The |levels
present, up to 279 ng/ kg but generally much

| ower, do not pose a health threat to onsite

wor kers, but are likely to be inpacting

groundwat er through | eaching. Two other snall
"hotspot" areas of soil contam nation are being
excavated and di sposed of under the Interim
Renedi al Action, and are thus not addressed in the
FS.

Surficial sedinment around the seep which feeds

the offsite tributary, contains elevated | evels of
chrom um Based on work conducted in |ate

1995, the sedinment appears to be binding up
chromiumin its less-mobile trivalent form (Cr 34).
Sedi nent toxicity testing and biol ogica

eval uati ons conducted in the 1994 Ecol ogi ca
Assessnent (EA), partly intended to generate a

sedi nent cl eanup goal, were inconclusive. In

EPA' s judgenent, while not of concern as a

human health risk, the chromumlevels could
nonet hel ess pose a | ong-term envi ronnenta

hazard to plants and animals in and along this area.
Therefore, a small-scale action to address this
sedi nent is warranted. The EA work on sedi nent
toxicity denonstrated the technical difficulties in



accurately determ ning a sedi nent

cl eanup goal, and for this reason, a specific
nunber will not be set.

Surface water was al so evaluated in the EA,

whi ch concl uded that chroni um bearing surface

water in the tributary could potentially cause an

i mpact to the stream ecosystem although the
results were not conclusive. While clear-cut

ecol ogical effects are difficult to identify with
certainty, the EA was nore conclusive in show ng
that any potential effects are linmted to the upper
portions of the tributary, and do not extend to
Spears Creek.

Rl SK ASSESSMENT RESULTS

As part of the 1992-1994 RI, a Baseline Risk
Assessnent was conpl eted by an EPA contractor
(Dynarnac Corporation) in 1993. The Assessnent
used anal ytical data from phases 1 and 2 of the RI
In 1994 and 1995, in support of the Interim
Renmedi al Action and the Feasibility Study,
additional soil and groundwater data was
generated. This new data, as well as new EPA
policy guidance concerning |land use in the risk
assessnment process, were used in Section 1.5 of
the recently-conpleted FS to revise the overall
pi cture of human health risk attributable to the
Site.

The Basel i ne Ri sk Assessnent, as nodified by the
1996 Addendum to the Baseline Ri sk Assessnent
(Appendix B in the FS), describes the risks to
human heal th which would result if the

contami nation present at the Site is not cleaned up
The assessnent proceeds in a series of steps.

FMa list is generated of AU the chem cals present
and their concentrations. Next, the Assessnent
considers the present and future population living
on the Site - in this case, workers at the
manufacturing facility, Site visitors or trespassers,
and of fshe residents (children and adults). Then,
fromthe present-use and likely future-use
scenari os, "pathways" through which persons

coul d be exposed to the contam nants are
devel oped. Exposure pathways at a Site can



i nclude, for exanple, dermal (skin) contact with
contani nated soil, ingesfion of contam nated soil
or ingestion of contamn nated groundwater

The pat hways of exposure are then devel oped by
maki ng assunptions such as the | ength and nunber
of tinmes exposed, how nuch of the chemical is

i ngested, along with certain other factors. Thus a
cal cul ation can be made using known effects and
reasonabl e exposure assunptions, and the health
ef fects caused by the contam nant. For each

pat hway, two cal cul ati ons are made to account for
the two general types of contam nants:

car ci nogens, suspected or known to cause cancer
and noncar ci nogens, substances which are

hazar dous and cause damage to human health

t hrough ot her effects.

For carcinogens, the result is expressed as the
excess cancer risk posed by Site contan-driants.

EPA has established a range of 1 x 10 -4 to 1 x 10 -6
as acceptable limts for lifetinme excess
carcinogenic risks. Excess risk in this range neans
t hat between one person in 10,000 (1 x 10 -4) and
one person in one mllion (1 x 10 -6) will risk
devel opi ng cancer during a lifetinme of exposure.

For each pathway and each nmedium the cancer

ri sk fromeach individual contam nant is added

t oget her, because in a "worst case" scenario a
person coul d be exposed through several or all of

t he possi bl e pat hways.

Noncar ci nogenic risk is expressed as a Hazard
Quotient (HQ. The HQis ratio of the amunt of
the chemical taken in, divided by the reference
dose, which is an intake amount bel ow which no
adverse effects are known to occur. As for cancer
ri sk, for each pathway and medium the HQ@ for

the individual contani nants are added together
giving a summary figure, the Hazard Index (H).
EPA generally requires that renedial actions be
taken at sites which have a current |land use H, or
future use HI, that is greater than 1.0.

Carci nogenic risk and noncarcinogenic H's were
calculated for both (1) the current |and use
scenario, with plant workers on the Site property
and no current residents in the offshe area, and (2)
the anticipated future use scenario, which is
continued light industrial use at the facility, with
commerci al use along SC Road 53 and residentia

| and behi nd (northeast of) the commerci al -use

strip.



The current situation at the Site has a tota
carcinogenic risk of 4 x 10 -7, which is below (|ess
than) the |ower end of the acceptable risk range.
The toial noncarcinogenic risk is H = 0.2, also

bel ow EPA' s acceptable Iimt (H = 1.0). This

means that there are currently no health risks

posed to onsite workers, and, because there is no
current groundwater usage within the affected

area, no health risks to nearby residents through
the use of contani nated groundwater

Excl usi vely because of potential risk from drinking
cont am nat ed groundwater, the future use

scenari o, under which offshe residents could use
groundwater as a water supply, carries a
carcinogenic risk of 8 x 10-5 for adults; 5 x 10 -5
for a child resident, which is within the range

al l owi ng EPA to undertake, or require, renedial
action (that is, excess risk of between 1 x 10 -4 to
1 x 10 -6). For noncarcinogenic risk, the future use
H is 111 for the child resident, 46 for the adult,
whi ch is above the EPA "action" benchmark of

1.0. The mpjority of the risk is posed by
groundwat er inpacted by hexaval ent chrom um

There are no future human health risks from of fshe
sedi nent or surface water in the offsite area
(including all offske area zoned residential). In
summary, the primary long-term human health risk

pat hways at the Townsend Saw Chain Site are:

e a Present Land Use: None.

Future Land Use: |ngestion of groundwater
(carcinogeni ¢ and noncarci nogenic risk.)

A nore detail ed presentation on how Site risks are
eval uated is presented in the Baseline Risk
Assessnent, which is available at the information
repository descri bed on page 14. The reader

shoul d keep in mind that the FS revises the portion
dealing with Site soils, and that the FS presents the
nost up-to-date overall assessnent of Site risks.

GOALS OF THE CLEANUP
Under Superfund, the selected renedy for a site

nmust protect human health and the environment,
and nmust neet all of the state and federa



requi renents which would apply to such an
environnental cleanup action. |In the FS, fromthis
starting point, general renedial action objectives,
and eventually site-specific renediati on goals

(al so called cleanup standards or cl eanup goals,
i.e., specific nunbers), are devel oped.

The general objectives for renediation of each of
the inmpacted nedia (soil, groundwater, surface

wat er, and sedinent) at the Site are to prevent

i ngestion of, or contact with, those chenicals of
concern at levels that pose unacceptable health

ri sks (human or ecological). Additionally, since
contam nation in one medium can affect another
there are a nunber of additional goals, as foll ows:

Soil: Prevent the | eaching of contanination into
groundwat er, which can render the groundwater
unfit for use as a water supply resource.
Groundwater: 1) Prevent or reduce the continued
di scharge of contam nated groundwater to surface
wat er, such that surface water quality standards
are exceeded; 2) Reduce concentrations of
chenmicals of concern so that normal productive
use (as a potable water supply) is restored, if
possi bl e.

Sedi ment: Prevent exposure of the tributary
ecosystemto chrom um and/or reduce |evels of
the chrom um such that no unacceptabl e ecol ogi ca
risks are presented (not a human-health risk).

Surface water: Reduce contanination to |levels
whi ch 1) cannot pose ecological risk to tributary
pl ants and aninmals, and 2) are incapable of re-
contaminating tributary sedi nent.

The Feasibility Study Fact Sheet (July 1996)
presented a summary of the process by which

Cheni cal s of Concern (CCS) and renediation

goal s were established, which will not be repeated
here. The renediation goals for the Site are
presented below in Table 1.

TABLE 1 - REMEDI ATI ON GOALS
TOWNSEND SAW CHAIN CO. SITE

Surface Soil (1) Chrom um +6 16 ng/ kg
Surface Water Chrom um (2) 0.011 ny/l
Groundwat er (3)

Chrom um (total) 0.100 ny/l
Cadm um 0.100 ny/



Cyani de 0.200 ny/l

Lead (4) 0.015 ny/l
Manganese (5) 0.078 ny/l
Nitrate 10.0 ng/ |
Vanadi um (5) 0.110 ny/l
1, 1-di chl oroet hyl ene 0.007 ng/l
Trichl oroet hyl ene 0.005 ny/l

Tetrachl or oet hyl ene 0.005 ny/l

(1) Renedial goal is for the protection of groundwater from |l eaching. This
remedi ati on goal was determ ned fromleaching tests using Silt soils and a
target groundwater level of 0.100 ng/l, the State and Federal Maxi num
Cont ami nant Levels (MCL) for chrom um

(2) State and Federal chronic anmbiant water quality criterion (AWX) for
chrom um nmesured as total Cr. This goal a for the protection of the
ecosystemin and along the offsite tributary. There is no human health threat
associated with chromumin surface water. There is used in this case

due to the lack of conclusive and verifiable information regarding inpacts to
tributary plants and animals; it is not based on site-specific infornmation

(3) Al goals represent State and Federal Maxi mum Contamnmi nant Levels
(MCLs), under the Safe Drinking Water Act (1974), except as indicated in (4)
and (5) bel ow

(4) EPA Action Level
(5) Baseline Ri sk Assessnent, Townsend Saw Chain Site.

ALTERNATI VES FOR SI TE
REMEDI ATI ON

Cl eanup options. Technol ogi es which could be
considered for Site cleanup operations are

described in detail in the FS. Each was then
screened agai nst a nunmber of criteria, including
Site soil and waste characteristics, |limtations of

the technology, its technical effectiveness, ease or
difficulty of inplenmentation, and cost

ef fectiveness. The technol ogi es which passed
screening were assenbled into five soil and four
groundwat er renedi al alternatives. These
alternatives are described and evaluated in detail in
the FS, and were presented in summary formin the
recent "Feasibility Study Fact Sheet" issued by

EPA in July, 1996. Fromthese alternatives, EPA

is selecting one groundwater alternative and one
soil alternative as its "preferred alternative," or
remedy, for renediation of the Site. All of the



renedi al alternatives are summarized in Table 2
bel ow.

Al t hough the table refers to "soil" and
"groundwat er" alternatives, it should be noted that
t he sedi ment rempoval action described earlier, and
conti nued operation of the Interim Action Punp-
and- Treat System (I APTS) to reduce surface

wat er contami nation, are included within all

Selecting a preferred allemative. The FS
conpares the alternatives to each other, based on
the nine criteria EPA uses to eval uate whether a
remedi al alternative can be chosen as the Site
remedy. These criteria include:

1. Overall Protection of Human Heal th and the
Envi ronnent .
2. Conpliance with ARARs.

These two criteria are considered "threshold
criteria"™ and nust be nmet in order for an
alternative to be sel ected.

Five primary balancing criteria are used to further
choose the best alternative, fromthose which
nmeet the above two criteria:

Long- Term Ef fecti veness and Per manence.
Reduction of Toxicity, Mbility, or Vol une.
Short-Term Ef f ecti veness.

| mpl ementability.

Cost Effectiveness.

No ok

The last two criteria are intended to address any
technical or administrative issues and concerns the
State may have regarding a selected alternative

and potential issues and concerns the public my
have regarding the selected alternative

8. State Acceptance.
9. Conmunity Acceptance.

At this tinme, SCDHEC has informally indicated its
concurrence with this Proposed Plan. DHEC
personnel are preparing formal coments on both
the FS and the Proposed Plan. Public and
comunity acceptance of the selected alternative
wi |l be assessed thoroughly during review of any
conments EPA and the State receive on the FS

and the Proposed Pl an.

EPA' S PREFERRED ALTERNATI VE
( SELECTED REMEDY)



EPA is proposing to select Alternatives S4 and
GM, both of which call for insitu chem ca
treatment of soil (S4) and groundwater (GM) as
the selected remedy. The remedy al so includes
operation of the I APTS, and the sedi nent

renmoval action (ecosystem protection)as descri bed
in the FS.

Rationale. Alternative S4 (Insitu Chenica
Treatment) is judged best anpbng the soi
alternatives. In summary, although Alternatives
S3 (Solidification/Stabilization) and S5
(Excavation and Ofsite Disposal) are reasonable

TABLE 2 - REMEDI AL ALTERNATI VES
TOWNSEND SAW CHAIN CO. SITE

S1 NO ACTI ON

No actions taken. This would allow soils capable of |eaching chromumto continue to
af fect groundwat er and possi bly | engthen the

time necessary to conplete the cleanup. Site mredi ation goals as wells as state and
federal environnmental requirenents would not be

nmet. Costs, which consists of a status report every 5 years, total $34,000.

S2 RCRA CAP

The area of affected soils would be capped with a nultilaycr cover, and graded and
vegetated for proper drainage. This alternative would

prevent contact with the soil contam nation and reduce or prevent |eaching to groundwater
Long-term ef fecti veness and permanence

may be questionable, as is the degree to which all of the requirenents (ARARs) woul d be
net. 4 Total costs are approxi mately $586, 000.
S3 SOLI DI FI CATI ON STABI LI ZATI ON

The area of affected soil would be physically mxed and chemically treated to i mmobilize
soil chromium A solid mass resistant to

weat hering, or "monolith," remains in place and is nonitored to insure that it does not
| each to groundwater. This alternative would

generally neet the Site renedial goals, although there is sone question regarding |ong-term
ef fectiveness and pernmanence. Total costs

are $810, 000.

S4 I NSI TU CHEM CAL TREATMENT
Li qui d solutions containing a reduci ng agent are percolated into affected (surface) soi
and into contact with soil-borne hexaval ent
chromium The resulting reaction "locks up" the chromumin a non-toxic, immbile form
i ncapabl e of contam nating groundwater
This alternative can neet the Site renedial goals, and is cost-effective in attaining them
Total costs are $857, 000.



S5 EXCAVATI ON AND COFFSI TE DI SPOSAL
Affected soils, which conprise approxi mtely 2,600 cubic yards, would be excavated and
transported to an approved hazardous waste

landfill for disposal. This alternative would generally neet Site renedi ati on goal s,
al though there are issues regardi ng proper treatnent

at the landfill facility. Additionally, the alternative is very expensive, totaling
S1, 365, 000.

GROUNDWATER (Al'l i nclude | APTS operati on)

G No Action

Since there is currently a 5-well groundwater systemcurrently in operation, this
alternative will consist of operation of this systemonly,

with no other actions taken. While the systemw || capture and treat affected
groundwater, the time required to cleanse the aquifer may

be very |l ong, because chemi cal concentrations (and hence effectiveness) tend to drop off
over tine.

G Groundwat er Use Restrictions & Monitoring

Under this alternative, institutional controls such as deed restrictions are used to
restrict usage of groundwater in the affected area.

Regul ar monitoring and assessnment of groundwater nmovenent and quality woul d occur
Al t hough exposure may be prevented, this

alternative does not neet all of the Site renmedial goals. Tow costs would be $4,078, 000.

GWBA, B Groundwat er Extraction, Treatncnt~ (A) Sprayfield or (B) Treatnent Works Di scharge

An expanded punp-and-treat system woul d be constructed and operated. While the |ength of
treatment tine may be reduced, | ong-

term problens in reaching the groundwater renedial goals would likely still occur. Costs
total (A) $6,683,000 or (B) $6,813,000.

[en: I nsitu Chemn cal Treatnent

Li qui d solutions containing a reduci ng agent are delivered to the subsurface and pl aced
into contact with hexaval ent chromi umin

groundwater. Technol ogy has the potential to achieve a permanent reduction in the
mobility, toxicity, and volune of contam nated

groundwater. Site renmedial goals would be net cost-effectively. Total costs would be
$3, 282, 000.

candi dates, S4 is superior to S3 based on | ong-
term effecti veness and permanence, and superi or

to both based on reduction in toxicity, nmobility or
vol une, and cost-effectiveness. Additionally, the
FS concl udes (and EPA agrees) that a cap (S2)

may not neet all of the environnenta

requi renents for a renedial action, and that
excavation and offsite disposal (S5), in addition to
its costliness, could generate public concerns or
contanmination at the landfill site, sinply
transferring the problem el sewhere.



For groundwater, Alternative GM, Insitu

Cheni cal Treatnent, achieves the greatest degree

of reduction in toxicity, nobility and vol une of the
pri mary groundwater contani nant, hexaval ent
chromium The technol ogy is considered
"innovative" by EPA, which nmeans that it has been
applied at a limted nunber of sites, and | acks the
extensive cost and performance data that woul d
predi ct certain success at this Site. However, it
has the potential to achieve a long-term

per manent renoval of hexaval ent chrom um from

the affected groundwater, and can do so in a cost-
ef fective manner. Groundwater treatment can be
conpleted in a nmuch shorter length of tinme than
with the punp-and-treat alternatives (GABA and

3B), based on EPA and environnmental industry
experience to date with punp-and-treat. As with
Alternative S4, Alternative GM is nore cost
effective in achieving renmediation goals than the
ot her choi ces.

Description of the Renedy. The renedy consists

of insitu chemcal treatnment of both soil and
groundwat er, described in the FS as Alternatives
S4 (soil) and GM (groundwater). As described

in the FS, alternative GM (and thus the renedy)

i ncl udes continued operation of the InterimAction
Punp- and- Treat System EPA' s sel ected renedy

i ncl udes four remedy conponents, which are

descri bed bel ow. The descriptions are based on

the recently-conpleted Feasibility Study.

Soi |l Treatnment (Source Control)

Insitu chenmical treatnent, and specifically, insitu
chromiumreduction, is a fairly new, innovative
technology in which a liquid solution containing a
reduci ng agent is placed on, and percol ated into,
chrom um bearing soils. Upon contact with the
reduci ng agent, hexavalent chromumin the soils
are reduced to an insoluble, non-toxic, nore

stabl e chenmical state. The treatment will be
acconplished insitu, that is, with no excavation
required; reagent may be sinply percolated into

the soil. This technology is particularly applicable
to sites with shallow soil inpacts (<2 feet deep)
such as the Townsend Saw Chain Site.

To inplenent insitu chem cal treatnment, first,
surficial soils and sludges (up to 6 inches) within
the former wastewater pond area will be renoved

and di sposed of offsite. This will renmpove the npst
highly affected soils and break up the crusty top

| ayer, inproving contact of the treatnment solution



with the chrom uminpacted nmaterial

I ntroduction of the solution nmay be acconpli shed
by one of any nunber of means, including injection
or use of surface application equiprment, such as
that in use at the onsite sprayfields. The treatnent
sol uti on percol ates through i npacted soils and
reduces the hexaval ent chromium Soil sanpling

wi |l be undertaken to verify the effectiveness and
per manence of the reduction/imobilization
effects. Targeted or repeated applications nmay be
required to achieve the renedi ati on goal s.

Pilot-scale treatability testing was conducted at the

Site during late April - early May 1995, as
reported in the treatability study report entitled
"Denpnstration Study: In-situ Chrom um

Reduction in Soil and Groundwater, Homelite -
Textron" (at the information repository; see page
14). The EPA National Ri sk Managenent

Research Laboratory in Cincinnati, Ohio assisted
in EPA's review of this work. The Denopnstration
Study was not intended to determine all of the
del i very net hodol ogi es, operating paraneters,

and testing prograns needed for full-scale

i mpl ementation, but rather to denobnstrate, in
onsite field trials, the basic chenical effect.
Reducti on of hexaval ent chrom um concentrations
was denonstrated in both soil and groundwater.

Insitu chemical treatnent activities would be
expected to occur over a period of approximately
one year, and for planning purposes, it is assuned
that periodic soil sanpling will be conducted for
five years. Reduction of hexaval ent chrom umto
concentrations below | evels of concernis likely to
occur rapidly. Additional treatability work will
likely be needed to determ ne design paraneters
before full-scale renmediation. |f needed,
installation of insitu chem cal injection equipnment
shoul d be inplenmentable at the Site w thout major
technical or administrative difficulties. Dust
control measures and personal protective

equi pnrent will be required during the first stage of
remedi al activities, excavation of the top 6 inches
of soil, to prevent short-term exposures of the

comunity and Site workers to contam nants.

Insitu chenmical treatnent of soils will cost about
$769, 000 in capital costs and $88, 000 over five
years for operations and nmi ntenance (O&M

costs, for a total cost of $857,000.



G oundwat er Renedi ati on

The groundwat er renedi ati on conponent of the
remedy includes 1) Insitu Chenical Treatnent of
groundwat er and 2) continued operation of the

| APTS to capture and treat affected groundwater

As described above, Insitu Chenical Treatnment is

a new, innovative technol ogy which uses liquid

sol uti ons containing a reducing agent. To

remedi ate groundwater, the solutions are delivered
into the saturated zone (into the aquifer) to all ow
and foster contact between contam nated
groundwat er and the reductant solution. Upon
contact, the hexavalent chromiumin the affected
groundwater is reduced, and precipitates, formng
an inert, insoluble, non-toxic mneral containing

chromiumin its nore stable (trivalent) chenica
state.

Insitu chenmical treatnent activities are expected to
require a period of approximtely one to two
years. Reduction of hexavalent chromumto |evels
bel ow the renedi ation goal is expected to occur
rapi dly; however, a phased approach to

remedi ati on would likely be undertaken. In
conjunction with the existing | APTS, this
alternative woul d provide a contained "treatnment
area" for groundwater, wi thin which an eval uation
of the reduction/inmobilization effects can be
conpleted. Insitu chem cal treatnment performance
will depend in |arge neasure on maintaining peak
operating conditions and careful maintenance of
the delivery systens used to place the reductant
solutions into contact with groundwater

Speci al l y-targeted or repeated applications nmay be
required to achieve the renedi ation goals. Even
usi ng a phased approach insitu chenical treatnent
is expected to be conducted over a short tinme (one
to two years), with nmininml maintenance of
treatment equi pnment required. Regular nonitoring
of the affected groundwater will be required

t hroughout the renedi ati on process.

Chemical treatnment conducted ex-situ (i.e. in
treatment vessels) is a commonly-used technol ogy
for treating groundwater affected by heavy netals,
and is the technology currently in use for treating
groundwater at the Site. As an insitu treatnent,
however, the technology is still being tested and
evaluated at a few sites around the United States.
As is noted above under the soil renedy
description, pilot-scale treatability testing



conducted at the Site during 1995
("Denonstration Study: In-situ Chrom um
Reduction in Soil and Groundwater, Homelite -
Textron") showed that the basic chem cal effect,
reducti on of hexaval ent chrom um concentrations
in groundwater, was occurring. Additional work
will be needed to determ ne design paraneters
before full-scale renediati on can be conpl et ed.

Devel opnent and use of the insitu approach in
groundwater will require a renedi al design phase
consi sting of a planned, phased approach, which
addresses 1) delivery strategies, 2) a strategy for
verifying non-reversibility of the chem cal effect,
and 3) a plan for evaluating how well the insitu
reducti on process is working )"how to neasure
success"). Even with careful planning, use of this
i nnovative process will involve a | arge degree of
trial fieldwork and evaluation of effects.

Appropriate equi pnent is expected to be avail able
as needed, and installation of it is unlikely to
involve any difficulties. Delivery options may

i ncl ude, alone or in conbination, use of the
current sprayfield equipnent nmultiple well points,
or other sinple technol ogi es capabl e of delivering
the solutions to the affected groundwater

During the treatnment period, the | APTS wil |
remai n operational and the renmedi ati on goals for
all of the groundwater chenicals of concern will
be pursued. However, followi ng insitu chenica
treatnment, if hexaval ent chrom um | evels

t hroughout the plune are successfully and
substantially reduced to | evels bel ow the
groundwat er remredi ation goal (0.1 ng/l) through
the insitu chrom um reduction treatnment, EPA may
then elect to reevaluate the need for continued
groundwat er extracti on and/or groundwat er
treatment to address other COCs, as necessary,
dependi ng on the concentrations still present in the
aquifer. This could require EPA to nmodify the
Site renedy in order to consider the need for and
ef fectiveness of continued punping, and to all ow
consi deration of other options, such as reduced or
targeted punping targeted use of any new or

i nnovati ve technol ogi es as may becone avail abl e,
nodel I i ng or evaluation of natural degradation
processes, or others.

Initial-investnment (capital) costs for Insitu
Cheni cal Treatnent of groundwater wll total



approxi mately $2, 624,000 over the first year
(includes the cost of | APTS construction), plus

five years of O&M costs totaling $658,000, for a
conpl ete groundwat er remedi ati on cost of
$3, 282, 000.

Site Monitoring

A Site Mnitoring Plan will be devel oped during

the renedi al design phase. As a mninum site
monitoring will include the quarterly sanpling
presently conducted under the | APTS operation

(and the current industrial wastewater permt from
SCDHEC). The present sanpling scheme consists

of sanpling and analysis fromfifteen nonitor
well's, two extraction wells, and surface water at
the spring/seep which feeds the unnanmed offsite
tributary. Although not described in the FS,
monitoring will also include periodic sanpling of
surface water for chrom umat a m ni mum of one

(1) downstream station on the tributary, in the
same manner as presently done for the seep water
sanple. The exact location of this station will be
determi ned during renedi al design, but will be at,
or upstream of, the confluence of the tributary and
Spears Creek. The purpose of this sanple is to
eval uate surface water quality.

Seep Area Sedi nment Renoval (Renedia
Action for Ecosystem Protection)

As described in the FS (Appendix G, a small-scale
renoval action will be conducted to renmove an
area of sediment which contains significantly

el evated levels of chromium In a sinple and
direct manner, this action will elimnate any
potential harmor effects to tributary plants and
animals. The estimted vol une of affected

sedi ment is between 30 and 85 cubic yards. The
action will be undertaken once EPA is satisfied
that the groundwater capture effect inposed by
the APTS is sufficient to prevent sedinent re-
contani nation once the action is conpl et ed.

Total cost of the renmedy. The approxinmate tota
present worth cost of the selected renedy is

$4,139,000. Total capital costs are $3, 393,000
and total O&M costs are $746, 000.

WHAT COMES NEXT?



EPA i s seeking public coments and input

concerning the Alternatives EPA has selected as

its preferred alternative. At the public neeting to
be held on Septenber 17, 1996, EPA officials will
descri be the cleanup plan, the strengths and
weaknesses of the other cleanup alternatives, and
EPA' s reasons for selecting these particul ar soi
and groundwater renedial alternatives. Public
guestions and comrents will be wel comed, and

will be addressed at this neeting. A 30-day public
comment period is being held from Septenber 6,

1996 to October 7, 1996 to provide all citizens an
opportunity to contact EPA or SCDHEC

concerning the Site and EPA's Proposed Pl an.

After review ng public coments, questions and
concerns fromthe public neeting, and from
witten and verbal comrents received, EPA will
publish a Record of Decision (ROD) docunenting
its selection of a cleanup plan. All conments
received will be discussed and considered in the
ROD. EPA anticipates ROD i ssuance in Cctober

or Novenber 1996.

Pl ease refer to page 14 of this publication for nore
i nformati on on how to contact the EPA and

SCDHEC staff working on this Site, and where

nore Site-specific docunents and i nfornation

can be revi ewed.

SI TE BACKGROUND

The Townsend Saw Chain Conpany Site is a small
manufacturing facility located at the intersection of
Interstate Hi ghway 20 and State Hi ghway 53 (Spears
Creek Church Road) in Pontiac, Richland County, South
Carol i na.

The facility was owned by Textron, Inc., between 1971
and Septenber 1994 and is presently owned by Deere
and Conpany (John Deere). (Textron renmins

responsi ble to EPA and SCDHEC for the ongoing

envi ronnental cleanup work.) The plant property,
approximately 50 acres in size, is surrounded by a
barbed-wire fence. The facility has been in operation
since 1972 and is used for the manufacture of saw chains
and chain saw bars. Prior to 1972, between 1964 and
1970, Dictaphone Corporation manufactured specialized

of fice recording equi pnent at the facility.

Bet ween 1966 and 1981, under both Di ctaphone and
Textron, waste rinsewaters produced during netal s-



pl ati ng and ot her processes were di sposed of by direct
di scharge to the ground surface in the lowlying "waste
pond" areas adjacent to the facility on the north side.
This discharge is the origin of the onsite groundwater
contamination. In 1982 the South Carolina Departnent

of Health and Environnmental Control (SCDHEC)
investigated the Site. Investigations since 1982 have
confirmed the presence of groundwater contam nated by
chromumand nitrate onsite and offsite, as well as trace
groundwat er concentrations of volatile organic
conmpounds.

Si nce 1982, SCDHEC has continued to oversee

Textron's investigation and cl eanup program for
groundwater. In 1982, a groundwater treatment system
was installed, consisting of five extraction (punping)
well's, chenmical treatnent tanks, and a spray or irrigation
field for disposal of the treated water. The system
currently in operation uses a sinilar, though nore
advanced, el ectrochem cal treatnment system

Groundwater is extracted, chemically treated to
accept abl e standards, and then discharged to the spray
field. Performance of the system and conditions at the
spray field are nonitored by SCDHEC. |n 1987,

SCDHEC identified problens in the treatnment systen s
desi gn and performance. To address those deficiencies,
a subsequent 1988 nodification to the 1982 Court Order
directed Textron to further investigate and define the
extent of groundwater contam nation, and to investigate
Site hydrogeol ogy as necessary to nodify the systenis
design. A report with design revisions was submtted to
SCDHEC in 1990, and foll owi ng SCDHEC revi ew,

again in Decenber 1991. A nodified permt for the
system was i ssued by SCDHEC i n Decenber 1993. The
system redesign effort was conducted in conjunction
with the InterimRenedial Action design phase. The
wor k was conpl eted in Decenber 1995, and operation

of the expanded punp-and-treat system began at that
time.

Bet ween 1985 and 1988, SCDHEC and EPA took the
necessary steps to list the Site on the Nationa
Priorities List (NPL), which places it in the Superfund
program During this period, investigations by

SCDHEC reveal ed above-background concentrations of

| ead, cadm um arsenic, cyanide, nickel, and four VOCs
in groundwater at the Site. Chromium |ead, cadm um
and arsenic were present above background levels in
sediments within the waste pond area, and a stream

wat er sanpl e taken just across Spears Creek Church

Road north of the Site contained chrom um and four
VOCs. Based on these results, the Site was then ranked



by EPA in 1987 using the Hazard Ranki ng System

(HRS), which evaluates the potential for public

exposure to Site contam nation. Because of the potentia
for mgration of groundwater contaminants offsite, and
the | arge nunber of people in the surrounding area
served by water wells, the Site was assigned a high HRS
score and was proposed for listing on the NPL in June
1988. The Site was finalized on the NPL in February
1990.

EPA and Textron signed an agreenent in Cctober 1991

under which Textron commtted to conduct a Renedi a

I nvestigation/Feasibility Study (RI/FS). Dictaphone
Corporation was naned as a PRP by EPA when the

Agency notified both Textron and Di ctaphone that an

RI/FS was required for the Site. Textron has voluntarily
undertaken all Superfund investigation and cl eanup
activities to date.

Rl field work began in early May 1992. The initia
(Phase 1) work was followed by further investigation of
Site groundwater and soils (Phase Il). Conbi ned Phase

I and Il activities included the installation and addition
of 15 new nmonitoring wells to the previous nonitor
well network. In total, the RI sanpling included

col l ection and | aboratory anal ysis of approxi mately 200
sanpl es of Site groundwater, surface and subsurface
soils, stream (surface) water, sedinent, and air. Between
January and July 1993, at the end of Phase Il work, three
rounds of offsite shall ow groundwater sanpling were
performed. These 49 offsite groundwater sanples
suggested that the plune of contam nated groundwat er

was noving offsite, continuing to enlarge, and
potentially threatening downgradi ent water well users.
After discussions with SCDHEC and Textron in July

1993, EPA decided to nove forward with an Interim
Renmedi al Action at the Site. A public neeting was held

in |late August 1993, at Pontiac Elenmentary School, to
di scuss the proposed Interim Action and solicit public
comment. An Interim Record of Decision (ROD)
requiring Textron to take actions to prevent the
continued offsite northeastward migration of
cont ami nat ed groundwater was issued in by EPA

Decenber 1993. EPA then issued a Unilatera
Administrative Order (UAO for inplenenting the
InterimRenedial Action (the "Interim Action") to
Textron in May 1994. Textron voluntarily agreed to do
all of the work outlined in the UAO requirenents.

During the sunmer of 1994 Textron retai ned SECOR
International, Inc., to performthe environnenta
activities conprising the InterimAction. The first step
of the work involved a focused hydrogeol ogi c study in



the area northeast of Spears Creek Church Road (the
offsite area). After SECOR s work plans for the

hydr ogeol ogi ¢ study and the Interi m Renedi al Action
were approved by EPA, field work began in August

1994 and was conpleted in Novenber 1994. A report
summari zi ng the study findings, and serving as a genera
basis for planning the offsite punp-and-treat system (the
"I APTS") was submitted to EPA in January 1995. (The
docunent, "Results of the Ofsite Hydrogeol ogic

Study," is anmong those placed at the information
repository.)

During June to Decenber 1995, the Interim Action
punp-and-treat system was constructed and new
treatment equi pment connected to the wastewater
treatment system Full operations of the groundwater
punp-and-treat system began in Decenber 1995.
Prelimnary data indicate that the systemis capturing
af fected groundwater in the offsite area.

Foll owi ng revision of the draft, a final Feasibility Study
for the Site has been conpleted and subnitted to EPA.

The FS was summarized in a recent fact sheet (July,

1996). EPA is currently requesting public input on its
selected renedy for the Site. On Septenber 17, 1996,

EPA will hold a public nmeeting to announce its selection
of a renedial alternative (cleanup plan) for the full and
final cleanup of the Site. Please see page 14 for

i nformati on concerning where to get nore infornmation

and on how and where to send your comments.

PUBLI C AND COVMUNI TY REVI EW AND COMMENT

Witten or verbal comments on this Proposed Plan, the Feasibility Study or any other issues
related to Site

cl eanup are wel conmed, and are an inportant part of our decision-making process. The public
coment

peri od begi ns on Septenber 6, 1996 and ends on Cctober 7, 1996. All witten comments nust be
post mar k

no later than October 7, 1996. Please send your coments to, or call

Ral ph 0. Howard, Jr., Renedial Project Mnager
U.S. EPA Region IV, North Superfund Renedial Branch
100 Al abarma Street, S.W, Atlanta, GA 30303
Tol | - Free (800) 435-9233

We trust that the 30 day conment period will provide adequate tinme for public input; however,
t he

comment period can be extended for an additional 30-day period, should the need ari se.
Additionally, EPA

and SCDHEC are available to neet with interested citizens and |local officials to go over the
proposed pl an



in greater detail and to address any comunity concerns should they exists. For nore

i nformation on

comunity involvement in the Superfund process, or at this Site, additional information, or
matters

pertaining to the comment period, please contact:

Cynt hia Peurifoy, Comrunity Invol verment Coordinator
U.S. EPA Region IV, North Superfund Renedial Branch
100 Al abama Street, S.W, Atlanta, GA 30303
Tol | - Free (800) 435-9233

The Project Manager for the South Carolina Departnment of Health and Environnental Control can
al so be
contacted about this Site:

Yanqgi ng Mo, Site Project Mnager
S.C.D.H E.C., Bureau of Solid and Hazardous WAste Managenent
Di vi si on of Hydrogeol ogy
2600 Bull Street, Colunmbia, SC 29201
(803) 896-4030

| NFORVATI ON REPCSI TORY LOCATI ON:

Ri chl and County Public Library
7490 Park Lane Road
Col unbi a, South Carolina 29223
(803) 736- 6575

Informati on avail able for public review at this |ocation includes background information on the
Site and on

Superfund, as well as the Adnministrative Record (AR) for the Site. The AR contains all of the
docunent s

EPA will use to select a final remedy for the Site. At present, it contains the RI/FS Wrk

Pl ans, a variety

of correspondence about the Site, the Baseline Ri sk Assessnment, and the final EPA-approved R
Report.

In a few weeks the Final, approved Feasibility Study and ot her correspondence concerning the
Site will be

added as the RI/FS is conpleted. Citizens are encouraged to review this material at their
conveni ence.

The AR is also available for review at the EPA Records Center, at the EPA address |isted above.

GLOSSARY OF TERMS

Administrative Record - A file which is maintained and contains all information used by the | ead
agency

to make its decision on the selection of a response action under CERCLA. This file is required

to be

avail abl e for public review, and a copy is to be established at or near the Site, usually at the
i nformation

repository. A duplicate file is maintained in a central |ocation such as a regi onal EPA and/or



state office.

Applicabl e or Rel evant and Appropriate Requirenents (ARARs)- Requirenments which nust be net

by a particul ar response action under consideration, or by an alternative selected by EPA as a
Site renedy.

"Applicable" requirenents are those mandated under one or nore Federal or State |aws. "Relevant
and

Appropriate" requirements are those which, while not directly applicable to the action, chenica
or | ocation

bei ng consi dered, EPA judges to be appropriate for use in that particul ar case.

Aqui fer - A geologic unit or formation capable of producing a | arge enough quantity of water to
serve as
a source of drinking water, typically through wells or springs.

Basel ine Ri sk Assessnment - A statistical study in which the anbunt of damage a Superfund Site
coul d

cause to human health and the environment is assessed. Objectives of a risk assessnment are to:
hel p

deterni ne whether there is a need for action; help determne the | evels of chenicals that can
remain on the

Site and still protect health and the environnent; and provide a basis for conparing different
cl eanup

nmet hods.

Carci nogen - Any chem cal or substance which is known, or suspected, to cause cancer in humans.

Conpr ehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA) - A Federa

| aw passed in 1980 and nodified in 1986 by the Superfund Amendrments and Reaut hori zation Act.
The

Acts created a special tax that goes into a Trust Fund, conmonly known as Superfund, to

i nvestigate and

cl ean up abandoned or uncontroll ed hazardous waste Sites. Under the program EPA can either

1) Pay for Site cleanup when parties responsible for the contam nati on cannot be
| ocated or are
unwi I Iing or unable to performthe work,
2) Take | egal action to force parties responsible for Site contami nation to clean up
the Site or

pay back the Federal government for the cost of the cleanup

Chromium (Cr) - A lustrous, hard, steel-gray netallic elenent commonly found in the earth's
crust.

Chromiumis used in the production of stainless steel and for hardening other netals. Chrom um
sol utions

are widely used in electrolytic plating operations to provide a hard, durable coating for neta
parts.

Chrom um occurs in two chenical forms, hexaval ent (often abbreviated "Cr6+") and trival ent
("Cr3+")'

The hexavalent formis nore toxic, nore nobile in groundwater, and is the formof Cr which is
t he cause



of concern at nost hazardous waste sites (including this Site).

Ecol ogi cal Assessnent - A scientific study conducted for the purpose of identifying, and/or
eval uati ng,

ecol ogi cal and biol ogi cal danage to plants and aninmals in a particular area or habitat. An
ecol ogi ca

assessnment often includes chemcal testing of |aboratory test organisnms to identify toxic
effects, as well as

an exam nation ("bioassessnent") of native plants and aninmals in the area of interest.

Feasibility Study (FS) - See Remedi al Investigation/Feasibility Study.

Groundwater - Water found beneath the earth's surface that fills pores within sand, silt, clay,
soil, or

gravel. In aquifers, groundwater occurs in sufficient quantities to be used for drinking water
irrigation and

ot her purposes.

Hazard Ranking System (HRS) - A scoring systemused by EPA and the state to evaluate relative
risks

to public health and the environment fromreleases or threatened rel eases of hazardous

subst ances. An HRS

score is calcul ated based on actual or potential rel ease of hazardous substances through the
air, soils,

surface water or groundwater. This score is a primary factor used to decide if a hazardous
waste Site

shoul d be placed on the National Priorities List.

Informati on Repository - A file containing current information, technical reports, and reference
docunent s

regarding a Superfund Site. The information repository is usually located in a public building
that is

convenient for local residents -- such as a public school, city hall, or library.
I nnovative Technology - Atermreferring to new, little-known treatnent nmethods or technol ogies
whi ch

take advantage of recent scientific theories, devel opnments or experinents. Typically, these
t echnol ogi es

| ack the extensive cost or performance data that would allow routine use at Superfund sites.
However,

i nnovati ve technol ogi es have the potential to deliver significantly inproved performance and
cost -

ef fecti veness.

Insitu - This term describes treatnments or processes which take place within the nmedi um which is
af f ect ed,

or within the nediumto be treated. An insitu treatnent involves no excavation, extraction or
renmoval of

the material to be treated.

InterimRenedial Action - A renedial action that is intended to address i medi ate potentia
threats which

coul d beconme worse unless action is taken i mmediately. An interimaction is not an emergency
action; any



situation that is an inmediate threat to the public health and safety is addressed by EPA or the
State as an

"emergency response action." Such actions usually include removal of hazardous wastes and/or
contanminated soil; thus they are referred to as "renoval s".

Maxi mum Cont am nant Level (MCL) - Under the regul ations which inplenent the Safe Drinking Water
Act (SDWA), the MCL is the maxi num al |l owabl e concentration of a contam nant in water delivered
to any

user of a public water supply well or water supply system MCLs are based on human health and
t oxi col ogi cal studies.

My/ kg, mg/l - The termng/kg, or mlligranms per kilogram is a unit defining the anount (by

wei ght) of

one substance within a fixed weight of another. One nmilligramis 1/1000 of a gram one gram

wei ghs about

the sane as a postage stanp, or about 1/28 of an ounce. A kilogramequals 2.2 pounds. The term
ng/ |

defines how many milligrans of a substance are present (usually dissolved) within a liter of
liquid. One liter

is slightly nore than one quart.

Monitoring Wells - Specially constructed water wells installed at specific | ocations on or near
hazar dous

waste Sites. Groundwater sanples for |aboratory analysis, and water table neasurenents, are
taken from

such wells. Monitoring wells thus provide val uabl e data concerning the direction of groundwater
flow and

the types and amounts of contam nants present.

National Priorities List (NPL) - EPA's list of the npbst serious uncontrolled or abandoned

hazar dous wast e

Sites identified for possible |ong-termrenedial response using noney fromthe Trust Fund. The
fist is based

primarily on the score a Site receives on the Hazard Ranki ng System

Nitrate (NO 3) - A nitrogen conpound consisting of, or containing, the radical NO 3. As a
gr oundwat er

contaminant, nitrates can result fromagricultural use of fertilizers, or as wastewater from
manuf act uri ng

processes usi ng conmpounds containing nitrates.

Ofsite - The ternms "offsite" and onsite are used in this Fact Sheet to distinguish the Site
property, bounded

by I-20 and Spears Creek Church Road (SC Road 53), fromthe offsite areas across Spears Creek
Chur ch

Road. However, under CERCLA, the "Site" includes those adjacent areas affected by contanination
originating fromthe Site.

Plume - A three-dinmensional zone within the groundwater, i.e. having I ength, w dth and depth,
whi ch
contai ns contam nants and generally noves in the direction of, and with, groundwater fl ow



Potentially Responsible Parties (PRPs) - Any individual (s) or conmpany(s) (such as owners,

oper ators,

transporters, or generators) potentially responsible for, or contributing to, the contanination
probl ens at

a Superfund Site. Whenever possible, EPA conmpels PRPs, through adm nistrative and | ega
actions, to

cl ean up hazardous waste Sites which they are responsible for

Punmp- and- Treat System - An active groundwater treatnent system which extracts contam nated
groundwat er fromthe subsurface by a network of extraction wells, and renbves the contam nants
fromthe

groundwat er by various proven technol ogi es.

RCRA, the Resource Conservation and Recovery Act - A 1976 Federal |aw which established a

regul atory system for tracking hazardous wastes, fromthe point of generation through di sposal
The | aw

requires that safe and secure procedures be used in transportation, treatnent, storage, and

di sposal of

hazar dous substances. RCRA is also designed to prevent the creation of abandoned uncontrolled
hazar dous

waste sites. Subtitle Cis the portion of RCRA which regul ates hazardous waste landfills, while
Subtitle

D concerns non-hazardous waste |andfills.

Record of Decision (ROD) - A public docunent which explains how EPA reached a decision to sel ect
a

cleanup alternative to be used at a National Priorities List Site. The ROD is based on

i nformation and

techni cal anal yses generated during the renmedial investigation/feasibility study and upon
consi deration of
public coments and comrunity concerns.

Remedi al Investigation/Feasibility Study (RI/FS) - Two distinct but related studies, usually

per f ornmed

concurrently, and together referred to as the "RI/FS". They are intended to gather the data

necessary to

deternmine the type and extent of contamination at a Superfund Site; establish criteria for

cl eaning up the

Site; identify and screen cleanup alternatives for renedial action; and analyze in detail the
possi bl e

technol ogi es that could be enpl oyed and the costs of the alternatives.

Superfund - The common nanme used for the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1980 (see al so "CERCLA" above), as anended by the Superfund Amendnents and
Reaut hori zati on Act (SARA) of 1986.

Vol atil e Organic Conmpound (VOC) - An organic (carbon-containing) conmpound that evaporates
(volatilizes) readily at roomtenperature. Also called "solvents,"” VOCs such as

trichl oroet hyl ene (TCE)

and tetrachl oroethyl ene (also call ed perchl oroethylene, or PCE) are conmon industria
cont am nants at



environnmental sites.

REQUEST TO BE PLACED ON THE
TOWNSEND SAW CHAI N COMPANY SUPERFUND SI TE MAI LI NG LI ST

If you would Ii ke your nane and address placed on the nmailing list for the Townsend Saw Chain
Conpany

Superfund Site, please conplete this formand return to: Cynthia Peurifoy, Community Rel ations
Coordi nator, EPA-Region IV, North Superfund Renedial Branch, 345 Courtland Street, Atlanta,
Georgi a

30365, or call 1-800-435-9233.

NANME:

ADDRESS:

TELEPHONE:

AFFI LI ATI ON:

Attachnent B
Public Notice of Public Comment Peri od

<I MG SRC 97019C>

Attachnment C

Letter (Public Conment) Concerning the Proposed Pl an

SECOR
I nternational Incorporated

Oct ober 7, 1996
M. Ral ph Howard

Renmedi al Proj ect Manager
USEPA, Regi on | V-WD- NSRB- SC



100 Al abama Street, SW
Atl anta, Georgia 30303

Re: Chrom um Surface Water Renediation Goal for the Offsite Tributary
Townsend Saw Chain Site, Pontiac, South Carolina

Dear M. Howard:
SECOR I nternational Incorporated (SECOR) representing Textron, Inc. (Textron) has prepared this

letter
is to provide comment on the surface water renediation goal for total chromumin the offsite

tributary

(OST) of Spears Creek at the Townsend Saw Chain Site, Pontiac, South Carolina (Site). |In the
Feasibility

Study for the Townsend Saw Chain Site, Pontiac, South Carolina, dated August 19, 1996 ( SECOR,
1996),

a total chrom um concentration of 11 pg/L, based on the National Anbient Water Quality Criteria
for the
Protection of Aquatic Life (AWQC) (USEPA, 1985), has been presented.

Chrom um Surface Water Renedi ati on Goal

It is the position of Textron that the use of the AWQC of 11 pg/L for total chromumis overly
conservative

and ignores site-specific information that was coll ected under the oversight of the United
States

Envi ronnental Protection Agency - Region |V (USEPA) and the South Carolina Departnment of Health
and

Envi ronnental Control (SCDHEC). This statenment is supported by several factors:

The AWQC does not represent site-specific conditions. A site-specific ecol ogical
assessnment, which quantified the potential inpact on the OST by the presence of
hexaval ent chromiumin surface water, was performed by Shealy Environnmental Services
as part of the Remedial Investigation activities (Aquaterra, 1994). Using the val ue

of 11

pg/ L does not account for this site-specific assessnment.

The AWQC of 11 pg/L is based on potential effects due to hexaval ent chrom um ( USEPA,

1985), not a total chronm um concentration.

In environnental conditions, the nost significant formof chromumis the trival ent
form

Hexaval ent chromium in nost natural water, is frequently not present or only found
at

very |low concentrations. |In nmany streanms there is enough organic nmatter in the water
and

the redox and/or pH is such that any hexaval ent chrom um woul d be rapidly reduced to
the much less toxic trivalent chromium The AWQC for trivalent chromumis 210 pg/L
(Suter and Mabrey, 1994).

M. Ral ph Howard



USEPA, Regi on | V- WD NSRB- SC
Cct ober 7, 1996
Page 2

Ambi ent Water Quality Criteria

The AWQC for hexaval ent chromium of 11 pg/L is based on non-site-specific studies. Based on the
results

of the site-specific toxicity testing performed by Aquaterra, no adverse inpacts to the test
speci es were seen

at 11 pg/L of total chromium (not until 49 pg/L were the site-specific test species affected).
Ther ef or e,

the AWQC is |ikely over-protective of aquatic species in the OST. Further, the AWX have not
been

revi sed since 1985, so they do not incorporate any recent scientific findings from USEPA or

ot her

resear chers.

Summary

Textron di sagrees with the use of 11 pg/L as the total chrom um surface water renediation goal
Based

on the information presented above, we reserve the right to identify the final renediati on goa
after

conpl eti on of the proposed groundwater renediation activities. As presented in the Feasibility
St udy, both

the InterimAction Punp and Treat System (| APTS) and the proposed renedial activities are
designed to

prevent further migration of chromiumin groundwater into the OST (SECOR, 1996). Based on
surface

wat er anal ytical data collected in the past two years, the total and hexaval ent chrom um
concentrations have

decreased. This decrease in concentration is likely due to past and ongoi ng renedi ati on
activities (e.g.

punpi ng and treating groundwater). This trend of decreasing concentrations is likely to
continue as a result

of the one year that the | APTS has been in operation and the future operation of the proposed
renmedi ati on

system

Once the groundwater renmediation activities as described in the Feasibility Study have been
conpl et ed,

addi ti onal discussion should occur regarding a surface water renedi ati on | evel, considering
site-specific

factors and any additional scientific findings regarding the toxicity of chromiumin aquatic
envi ronnents.

The anal ysts who conducted the ecol ogi cal assessnment (i.e., Aquaterra and Shealy) recomended
perform ng no active renedi ati on of the surface water and sedinment in the OST, as the inpacts
are only

slight to noderate and the treatment of the onsite groundwater (via the |IAPTS and ot her
renmedi ati on

activities) will likely result in the mitigation of the chromumin the OST (Aquaterra, 1994).
SECOR and

Textron concur.
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Your questions or conments are wel conmed. Please contact Carol Maslanka (916-648-9160) or M ke
Bedan
(303-545-2017) with questions, comrents, or requests for additional information.
Si ncerely,
SECOR I nternational, Inc.
<I MG SRC 97019P>
VEB/ mb
cc: Geral d Benson, CEE
Robert Brayl ey, Textron

Jam son Schiff, Esq., Textron
Ji m Pl unkett, SECOR

Attachnment D

Proposed Plan Public Meeting Sign In Sheets
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Attachnent E

O ficial Transcript of the Proposed Plan Public Meeting

PUBLI C HEARI NG
UNI TED STATES EPA
SUPERFUND PROPOSED PLAN

TOWNSEND SAW CHAI N SUPERFUND SI TE
PONTI AC, SOUTH CAROLI NA

* k *x K* * * * *

ORI Gl NAL
Tuesday, Septenber 17, 1996

7:35 ppom to 8:01 p.m

CREEL COURT REPORTI NG, | NC
1720 Main Street, Suite 202 / Colunbia, SC 29201
(803) 252-3445 / (800) 822-0896

Townsend Saw Chain Superfund Site

1 MR, HOMRD: Good evening, nmy nane is Ral ph Howard, |I'mthe
2 EPA proj ect manager for the Townsend Saw Chain

3 Superfund Site and our purpose tonight is to discuss
4 the site and specifically EPA s proposed plan for

5 cleaning up this site for a final cleanup at the
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Townsend site. These are the items |I'd like to cover,
and you'll notice at the end of the evening we've
reserved sone tinme for question and answer and sone
comments, public comments, hopefully we'll have sone
public arriving here, about the proposed plan and any
guestion you may have about the site, we'd like to
answer it at that tine. Again, ny nanme is Ral ph
Howard, |'m EPA' s project manager for the site, and a
good way to start is to introduce the other state and
federal officials here. From EPA also, Ms. Cynthia
Perifoy seated here to nmy right. Cynthia is the
comunity relations coordinator for EPA on the site and
she is concerned about your input and feelings about
what EPA is doing here. Fromthe South Carolina
Department of Health and Environnental Control, DHEC,
we have a nunber of individuals present: M. Yanging
Mo is here sonewhere, she is the state project manager.
Her supervisor is M. Kenp Coleman who is with the
Department of Geology at DHEC. Also M. Gary Stewart

is here, and M. Tom Kni ght, those gentlenen are from

CREEL COURT REPORTI NG, | NC
1720 Main Street, Suite 202 / Colunbia, SC 29201
(803) 252-3445 / (800) 822-0896

Townsend Saw Chain Superfund Site
DHEC. Representing Textron is M. Jerry Benson, and

representing SECOR, who is the consultant for Textron,
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is M. TimHol brook. To begin with, | should nention
about Superfund, what is Superfund and what is EPA
doi ng here. Superfund is a | aw passed by Congress in
1980, Conprehensive Environnmental Response,
Conpensation and Liability Act, or CERCLA is the
abbrevi ation, better known as Superfund, was
reaut hori zed by Congress in 1986 with a series of
amendnents, and that's the federal law that is of
i nterest here tonight. A nunber of steps are involved
in Superfund. |'ve highlighted the two that are about
to occur, actually | could have highlighted step nunber
five of the proposed plan, which we are going to
di scuss tonight. And again, this is specifically a
plan for final cleanup, long-termcleanup action at the
site. Wen a site is discovered and eval uated by EPA
if the site conditions warrant, the site is listed on
the actual priorities list with the EPA two things
then happen, a ... well, it's published in the federa
records, but, nore inportantly, studies are done to
deterni ne how bad the site is and what should be done
to clean it up. Renedial investigation is a study in
whi ch the contanination and its extent are determ ned
and a risk assessnment is also done to try to evaluate
CREEL COURT REPORTI NG, | NC

1720 Main Street, Suite 202 / Colunbia, SC 29201
(803) 252-3445 / (800) 822-0896



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Townsend Saw Chain Superfund Site
both qualitatively and quantitatively the risks posed
by the site to the human el enent environnent if the
site is not addressed. Following that, a feasibility
study is done, and which was actually recently
conpleted at this site, in which all the potential ways
to clean up the site are considered and alternatives
are put together that utilize these nethods of cleanup
These alternatives are then eval uated one agai nst the
other and at the end of the feasibility study, EPA will
then select the alternative that is best suited to
clean up of the site. Under Superfund, EPA can el ect
to clean up the site itself if no responsible parties
can be found, or private parties may be ... agreenents
are reached under which those parties performthe
cl eanup, and in this case Textron, Incorporated, is the
responsi ble party at the site. You will notice that
comunity relations is shown as occurring throughout
the process and that is indeed the case, we'd like to
hear from you tonight, and to pursue that topic
further, 1'd like to ask Cynthia to have a word or two

about comunity rel ations.

MS. PERI FOY: Good evening. Again, |I'mCynthia Perifoy, and

I"mconmunity relations coordi nator for EPA for this
site and the sites, EPL sites in South Carolina.

want to go over a few ... a fewitens of interest which

CREEL COURT REPORTI NG, | NC
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(803) 252-3445 / (800) 822-0896

Townsend Saw Chain Superfund Site
are appearing on the slide. Qur public come
ends Cctober 7th, it doesn't end tonight, we
comments that you m ght have throughout this
it states in the fact sheet, that can be exte

need be for an additional 30 days. W do hav

201

nt period
will take
peri od as
nded i f

e an

admi nistrative record available at the Richland County

Li brary on Parkl ane Road, that record is also
at the EPA offices in Atlanta, even though we
nmoved, we probably can't find them but they

avail abl e for your review. | want to nmake it
that the site is still available for the tech
assistance grant. It will be available up un
site goes into a renedial action, | believe.

is agrant that is available to communities f
hiring of a technical advisor to go over the

docunents with you and to provide conments an

expl anations to community nenbers. |If there

avail abl e
j ust
are

known

ni cal
til the

So t hat
or the
EPA

d some

i s anyone

that's interested in pursuing that, | will be glad to

work with themon that. O course, we al ways
appreci ate your feedback on our activities.
an 800 number, which is 1-800-435-9233, it d

change. Call us and |l et us know other things

We do have

d not

t hat we

can do that mght be helpful. | want to take a little

time to set the stage for tonight's neeting.

As you
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can tell, we have a court reporter here, we are having

CREEL COURT REPORTI NG, | NC
1720 Main Street, Suite 202 / Colunbia, SC 29201
(803) 252-3445 / (800) 822-0896

Townsend Saw Chain Superfund Site
a transcript done of this neeting for the record; we
ask you to identify yourself when you speak and neke
sure that our court reporter can hear you. |It's very
i mportant that she hears everything and gets down
everything. She'll probably be giving us little
si gnal s when she can't hear you, so please pay

attention to her, and | thank you.

MR. HOMRD: | neglected to nention two other attendees that

| should have who represent DHEC. Dr. Rose Litchett

is with us tonight, and M. Eric Melaro, they are both
with DHEC and they're with the area that has to do with
heal t h/ hazard eval uation. At the Townsend site,
despite the process | showed you earlier, there has
been sone slight difference in what all activities that
have been conducted since 1994. On the top line here
you can see the rather standard renedi al investigation
and feasibility study process which has continued

t hroughout this tine. |In late 1993, EPA and the
responsi bl e party elected to break off fromthat
process and do what's called an Interi m Renedial Action

which allowed us to proceed in a faster manner towards
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groundwater cleanup. As |I'Il get to in a nmoment,

groundwat er contami nati on has al ways been a nmain

concern at the Townsend site and this was a neans to

nove on that concern in a quicker manner. That's the
CREEL COURT REPORTI NG, |NC

1720 Main Street, Suite 202 / Colunbia, SC 29201
(803) 252-3445 / (800) 822-0896

Townsend Saw Chain Superfund Site
m ddle track on this slide. Those activities are, for
the nost part, conpleted as of Decenber of this past
year when a ground work punp and treat system was
constructed and actually checked out and operation
began. That was in Decenber '95. The |ower item on
the slide refers to a preexisting DHEC requirenent.
EPA began activities on the site in 1992. The Interim
Renmedi al Action essentially incorporated that
requi renent resulting in an upgrade of the punp and
treat system There is now a five well punp and treat
system operating on the site that has achieved contro
of the groundwater problemthat 1'Il be further
di scussing. As you see across the top line, a nunber
of activities have continued. The ecol ogical work was
actually conpleted following all the renedia
i nvestigation work. During 1995 a nunber of
Feasibility Study activities were pursued i mediate to
August of 1996, as you see on the right. These are the

itenms that occurred in the InterimRenedi al Action. |
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wanted to illustrate the variety of activities that

were undertaken during that time. There was a

hydr ogeol ogi ¢ study done to put a firmlimt on where

t he groundwat er contam nation was. That was conpl eted

late in the year 1994. The groundwater punp and treat

system was then designed and constructed in the latter
CREEL COURT REPORTI NG, | NC

1720 Main Street, Suite 202 / Colunbia, SC 29201
(803) 252-3445 / (800) 822-0896

Townsend Saw Chai n Superfund Site
part of 1995. There was a short period to obtain a
contractor. The system was inspected and operations
began i n Decenber of 1995. To understand the Townsend
site, the first itemto be considered is the site
hi story. The origin of the problem concerning
groundwater is certain to have conme fromthe first two
bullets that you see here. Wastewater practices in the
past being what they were, to process wastewater from
pl ati ng and ot her operations went directly to the
ground. There were, and still are, some |low |ying
areas to the north of the plant, which is | ocated just
500 feet to the south of us here fromthe schoo
ground, and into those low |lying areas went nost of the
process water from both the previous owner, Dictaphone
Corporation, and then | ater Townsend Saw Chai n conpany.

The facility was used by the Townsend Conpany to neke
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parts for chain saws. It was used by Dictaphone to
make recordi ng equi pnent. The potential for
groundwat er contami nation was realized early on. Since
1982, there has been rather continual DHEC oversi ght.
EPA becane involved in 1985. Renedial actions were
actually initiated in 1982 when DHEC i ssued an order
requiring a punp and treat systembe built. The
conmpany built the systemthat captured and treated
groundwat er and di scharged that water to the spray
CREEL COURT REPORTI NG, | NC

1720 Main Street, Suite 202 / Colunbia, SC 29201
(803) 252-3445 / (800) 822-0896

Townsend Saw Chain Superfund Site
field areas surrounding the site, that's the open
ground around the property. That effort began in 1982.
EPA agai n becane involved in 1985 after notification
fromthe state and a site inspection was conducted. At
that time, it was found that the groundwater
contanmination did extend beyond the plant to property
across the northeast, across Spears Creek Church Road
that this school is on, and that was of great concern.
It was also found to be coming out froma seep or
spring | ocated northeast of the road. Steps were taken
during those years, in the latter eighties, to get the
site onto the National Priorities List. South Carolina
DHEC di d require sone nodifications and upgrade to the

punp and treat systemthat was still operating in 1988.
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That work continued on through final permt approval in
1993. And this was a conscious effort by EPA and DHEC
to avoid duplicating work that was bei ng done anyway,
and that led to the punp and treat systemthat |
descri bed earlier being conpleted this past Decenber.
The site was listed eventually in 1990. There were
sone concerns at that tinme about the school. In 1995,
as | nentioned, the punp and treat system canme on |ine.
You see the other activities leading to tonight. The
best way to illustrate what's been found by the studies
is to show you an aerial photograph of the area and
CREEL COURT REPORTI NG, | NC

1720 Main Street, Suite 202 / Colunbia, SC 29201
(803) 252-3445 / (800) 822-0896

Townsend Saw Chain Superfund Site
some of the conclusions that were drawn by the renedia
i nvestigation which concluded in |late 1993. The scale
of this photograph is a little bit hard to determ ne
but for reference, the exit that you see on |1-20, which
is down in the |ower left here, fromthe upper to the
| ower exit ranps is about 750 feet. Qur studies in the
Renmedi al Investigation and in the InterimRenedia
Action show that the groundwater contam nation extends
fromthe plant property, and | think I'Il have to go
point, but the plant is to the left of this slide,

extending up to the right sone 750 feet. 1'Il walk up
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there in a nonment and point. There is also a tributary
shown again up into the right fromthe plant. 1'II
wal k over and point at those. Here's the plant, here's
the tributary and the groundwater flowing is |ike so.
Thi s distance, 750 feet, the same as this. This line
shows red for vegetation by the way, and the red can be
interpreted as the nore dense or vegetated |and. But
this does give an illustration of the scope of the
probl em and also the Iinted scope of that groundwater
problem Over to the extreme right of this slide, the
dark blotch that you can see on the right nost edge is,
in fact, the Whod Creek Lake. There is a nunber of
homeowners who have | ake homes and they were concerned
about their drinking water. Those wells have been
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sanpl ed three tines since 1992 and have al ways been

found to be conpletely clean and unaffected. The

di stance fromthat |ake back to the linmt of the
groundwater flow is approximtely one nmle and this
shoul d be kept in nind. The two areas just to the

north of the site you may notice are gray bl otches.

Those are, in fact, the low |lying pond areas. This

phot ograph was taken in 1989, no water had been

di scharged to that area for sone seven years, but the
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length of tinme over which water was put there has
obvi ously had an effect on the way the ground surface
is, and so forth, and, those are the origin of the
groundwat er problem that show up quite clearly here.
During the Renedial |Investigation not only was the
groundwater limt ... I'"'msorry, the Renedia
I nvestigation and the Interim Renedial Action, not only
was the groundwater contam nation limt established but
we | earned nore about where our soil problem was on
site. There isn't nmuch of a soil problemat the site.
The wastewater ponds or the pond areas that are gray in
thi s photograph are thensel ves or do thenmsel ves contain
a significant amount of chromium although chromiumis
not a human health hazard, but the chromiumis capable
of influencing groundwater, and that's not too
surprising given the nunber of years that water was
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pl aced out onto those areas. W had two snaller areas
of soil contami nation that don't really show on a
phot ograph of this scale, but they are very small and
are being handl ed outside of the Feasibility Study,
bei ng handl ed under the InterimRenedial Action. That

is an explanation of the landfill operation of a small
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anount of soil. Those had to do with the pipes that
deliver water out onto the waste ponds. That was al
soil contam nation and I'lIl show you a nap in a nonment
of exactly where that is. The little tributary I
poi nted out, sedinent and surface water in this
tributary are affected. CQur Ecol ogical Study was
i ntended to deterni ne whether or not the ecosystem
probl em was bei ng caused. W also, of course, did a
Ri sk Assessnment that considered that, as to whether it
was a human health problem and I'lIl get to the Risk
Assessnent in a nmonment. That study was ... that
Ecol ogi cal Study was inconclusive in nailing dow with
certainty that ecol ogi cal problens were being caused by
site contam nation. \When | explained to the photograph
peopl e which area | was interested in, they left the
yel l ow sticker right on the photograph and just took
the picture. This diagram shows you the groundwat er
plume, as we call it, the three dinensional area in the
shal | ow aqui fer that has contamination. It's inportant
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to note that our contam nation is only in the
shal | owest aquifer, we do not have a deep contami nation
probl em here. This is a recent map from approxi mately

three or four nonths ago, the last quarterly sanpling.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

As part of the punp and treat system there are
quarterly sanples collected. The darker areas
obviously represent the high levels of contamni nation.
To the west or to the left of this side, you can see
that the plune is contained within the property
boundary, and again to the right our distance off site
is approximately 750 feet. The tributary shows as the
dotted line at the top of this slide in the off site or
northeast area. This shows our soil contanination on
site. The highlighted areas have nmore than 10
mlligrams per kilogram of hexaval ent chrom um which is
the formof chromiumthat caused this problemat the
Townsend site, both in groundwater and soil. The
hi ghl i ghted areas have nore than 10 nilligrans, as |
menti oned; however, our cleanup standard is slightly
hi gher than this. |In determning a cleanup standard,
a Feasibility Study, this is to give an idea of where
the worst soil is, and again you see the relationship
to the forner waste ponds or the water ponds area.
Also, the hard line, by the way, is the lint of the
groundwat er problemon this site property. As |
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menti oned, a Ri sk Assessment was done in 1993 by a EPA
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contractor and it was updated in 1996. The update
consi sts of an addendumto the Ri sk Assessnent, which
i ncluded the Feasibility Study, and that's avail able
for your review at the |locations Cynthia nentioned.
Qur overall conclusions fromthe Baseline Risk
Assessnent and from the Addendum were as shown here.
Groundwat er use is the one to be concerned with in the
future, but it should be noted that you would have to
have a drinking water well in the area that's affected,
not sinmply in the off site area. You would then need
to be exposed to that groundwater as your drinking
wat er source for a nunber of years to ... I'msorry, to
counter any possible health effects over the long term
That could pose a risk under a future use scenario were
a groundwater well be installed at that |ocation. W
do not have risk of surface water and sedi nent which
shoul d be of interest, if you are wal king around in
that area, you really do not need to fear anything as
far as surface water and sediment fromthe EPL
standpoint. And as | nentioned earlier, the soi
itself does not pose a risk to workers or site
trespassers or kids or anyone else. Before | nention
the goals a little bit that are presented here, it
shoul d be noted that in view of the ecological ... the
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Townsend Saw Chain Superfund Site
potential for ecological harm EPA is requiring that
the responsi ble parties agree to conduct a small scale
sedi nent renoval as a neans toward ecol ogi ca
protection. What this will dois, it will renove
sedi ment that even coul d cause ecol ogical harmin the
off site areas as we saw in the nap across that road,
across Spears Creek Church Road. That action would

elimnate the potential for harmto creatures living in

and along the tributary. W will only performthat
action, however, after ... or the responsible party
will performthat action after we are confident about

the punp and treat systemand its ability to prevent

re-contam nation of that sedinent. W don't want to do

this twice. So our goals overall, based on what |'ve
just presented, are ... there's a good nunber of them
here. W have groundwater, soil, sedinent and surface

wat er that are affected even though the probl ens
associated with each is different. For soil, our rea
problemis to protect groundwater. For groundwater
there are a nunber of things, the obvious one is not to
drink it, to prevent ingestion of it, but we also like
to keep it out of surface water so that it does not
cause, in turn, surface water problem That problem
woul d be ecological in nature, by the way, not

human/ health risk. W would also |like to restore the

15
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groundwater as a potential water source for people in
that area. For sedinent, our problemis ecol ogical and
we do want to take out any unacceptabl e ecol ogical risk
out there. Ecological risks again are difficult to
quantify but they have a way of going up the food chain
and we would just like to prevent that entirely. And
finally, for sedinment, our problemis ecological in
nature and we again want to protect the ecosystem we
don't want to re-contam nate after we do the sedi nent
cl ean-up action. But as in Superfund and in nost
envi ronnental work, we mnmust determ ne how good is good
enough and what are your standards going to be. These
are based on a number of things, federal |aws, the
state laws. Regulations usually inplenment the | aws, so
regul ati ons have a bearing, as does the extent of the
contam nation, as far as how bad is it and where does
it go? We have to | ook at sensitive environnents and
you have to |l ook at levels that will cause the problem
versus those that can be left alone. |In our case, a
good bit of work went into the Feasibility Study to
deternmi ne these levels. Most of the groundwater
nunbers represent federal standards that the state al so

adheres to. The surface water standard is a federa
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standard, and the surface soil nunmber was determ ned,
site specifically, based on what would | each or could
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| each to groundwater. So the nunber on surface soil is
i ntended to prevent the soil from causing a groundwater
problem In the Feasibility Study, the whole objective
or the whole point of the study was to cone up with
alternatives, that is, different ways that one could go
about cleaning up the site. All the technol ogi es that
you could use and all the nethodol ogi es you coul d use
are | ooked at and assenbled into alternatives. An
alternative is a grouping of these methodol ogi es or
technol ogi es that you will use to clean up the site.
We al ways consider a no-action alternative to better
illustrate what will happen if nothing is done. You
may recognize this fromthe fact sheet and this is
simplifying it fromthere. |If we don't take action
here to address soil, the nost likely result is that
any soil that is affecting groundwater will continue to
do so. No action will be taken to actually clean up
the site or change anything about the soil, it will be
left as is. EPA does require a five year report and
there will be sone status reporting to be done. That

will be the only costs. Another option would be to
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sinply cover the entire site with a cap to try to

prevent, in this case, prevent infiltration which could

take the chrom um down into groundwater. |t would not

be a human heal th problem here, although a cap woul d
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prevent anyone for actually touching that soil and
messing around with it. You could al so, by chem ca
nmeans, actually turn the entire soil area, and our
problemis shallow surface soil, by the way, you could
turn the entire thing into a nodel or block that itself
woul d not | each to groundwater. This can be expensive.
It would work but there are sonme questions about it as
toits long-termeffectiveness. There is also a new
nmet hodol ogy out there that EPA considers energing, and
that is, it's not in routine use and it has no | arge
dat abase or performance or cost data. However, the
nmet hodol ogy has proni se and essentially what happens is
that the water solutions which contain a producing
agent actually cause a chenical change in the soi
whi ch | ocks the soil up by changing its chemi cal makeup
into an insoluble or stable form |If this can be done
wi th hexaval ent chromium in this sites specific case,

that chromiumis then not available to be ingested or
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environnent. Wth groundwater our different
nmet hodol ogi es and technol ogi es were assenbled into four
potential actions as well. W |ooked at no action, of
course. There is a five-well punping systemin
operation, as | nentioned, and our no actions do
include this system operating, we're not sinply going
CREEL COURT REPORTI NG, | NC

1720 Main Street, Suite 202 / Colunbia, SC 29201
(803) 252-3445 / (800) 822-0896

Townsend Saw Chai n Superfund Site
to turn it off, but that would be all that would be
done under this alternative. There are some probl ens
with continuing to punp and treat al one, even though
that was another alternative | nentioned, and you can
have an extrenely long tinme frame involved to
acconplish that this way. You could also sinply try to
restrict people's usage of that water by restrictions
and nmonitoring only of the groundwater in the affected
area. Unfortunately, this is difficult to do in rea
life and inpossible to enforce, but if you went that
route, you m ght could prevent exposure, probably could
if done properly. These involve sone | egal neans,
i ncludi ng deed restrictions, and you see the costs.
Ot her options would include continuing to punp and
treat; in fact, expanding punp and treat to sinply punp

more water and nove nore water off the npist area of
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the site of the affected plume. This is expensive, but
nore inportant, the same problens | nentioned earlier
can occur. |It's possible that the concentrations woul d
drop but sinply not very fast. Wen they do drop, they
tail off, and the outer years of operation of such a
system do not result in very nuch reduction in
contanminate levels at all, making it inefficient over
the long term Finally, the sane idea | nentioned for
soil, you can do an insitu chemical treatnent. Again,
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this is an energing technol ogy, this is new, and the
same process | nmentioned, you use a reducing agent to
actual ly change the formof that chromumw thin the
groundwater. |t may sound conplicated but it's
actually a rather sinple instantaneous chenical change.
What has to be worked out here is, is it pernmanent,
does it stay gone, does it stay out of the groundwater?
There is sonme technical work to achieve this; however,
it does seemto have great potential. |It's worth
noting in this regard that the levels of chromumin
soil are so nuch higher than the |evels in groundwater
One way to think of it is that there is plenty of room

in the soil matrix and sinply adding chrom umto that
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matri x, a typical concentration would be a thousand
times higher in that soil than it would be in the
groundwater. |In the case of chromum if the standard
is multiplied by a thousand, the concentrations in soi
are still rmuch greater than that nunmber. There's room
in other words, for this chromiumto be bound up
Those were our options ... and let ne nmention before
get into this, that EPA ... the options for soil and
ground water and EPA's preferred alternatives al
i nclude the continued operation of the punp and treat
system that is going to occur. They also include the
ecol ogical action that | nmentioned, the small scale
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sedi ment renoval, and they nmention ... |I'msorry, they
include site nonitoring which is always required at a
Superfund site. The purpose of that is obviously to
show that you know where and how bad the problem stil
is, and are you achieving the cleanup with your
remedi al action. The action EPA proposes to choose,
which is referred to as the renmedy or the preferred
alternative, includes a ... I'msorry, an alternative
for soil and an alternative for groundwater. For soi
and for groundwater, we're proposing to choose the

insitu chem cal treatnent. |'ve listed here the
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conmponents of what the remedy would be if we go this
course. Continued operation, as | nentioned, of the
punp and treat. All renedial actions of a Superfund
have to have a design base and then a renedial action
phase where you actually construct or do the renedy.
In this case, our remedial design will be rather
freewheel i ng, you could say, we've got to deternine
exactly howto doit. It is an enmerging technol ogy,
there is limted information to draw on as to how to
pl an and acconplish this, and |'"'mgoing to ask M. Tim
Hol brook here in a nonent to try to shed sonme |ight on
their ideas about how it can be done and how it was
deternmined that this had problens at the site
concerning the insuti chemical treatnent. But in
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remedi al design, you have to figure these things out,

the items |'ve listed. The renedial action, as planned
in the Feasibility Study would include actually hauling
away sone of the most highly contami nated soil fromthe
surface and treating the rest using the insitu chem ca
treatment net hodology. To put this very sinply, you

use liquid solutions which are then either poured onto

the ground or delivered into the subsurface by whatever
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nmeans avail able to cause the chemical reaction. W
then nust nonitor and see that the action occurs, show
that it's happening and show that it stays that way.
It's quite a tall order and, for that reason, the
action is likely to include the things |'ve nentioned.
It may require phase activities. There will have to be
some considerati on of how to evaluate that it is
wor ki ng and that we're placing the solution in contact
with the groundwater, particularly on the groundwater
side of the renedy. As | nentioned, site nonitoring
woul d be continued. W need to see that we're causing
an effect on the surface water downstreamin the
tributary, and for that reason we've got to nmonitor in
one place at | east downstream sonewhere. We have a
continuation planned of the quarterly sanpling that
occurs now and that does include sanpling the seep or
spring that |I nentioned, that sanmpling will continue.
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Finally, the small scal e sedi ment renoval, which we
wi || address and the renmini ng ecosystem concerns, et
cetera. |I'd like to ask Tim Hol brook, if he would, to
explain a little bit nore about insitu chrom um
producti on and what was done during the denonstrations,

and that was one of the activities that occurred during
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1994 and 1995 that led to the responsible party's
interest and our interest in insitu chrom um
producti on.

MR, HOLBROOK: Thanks Ral ph. First of all, just real briefly
before we get into the Denpnstration Study, this
technol ogy i s considered i nnovative by EPA; in fact,
there's been an EPA site denonstration done in Turl ock
California. That's described very fully in the
appendix to the Feasibility Study. And there's also
been a denobnstration project in New Hope, Pennsylvani a,
that's been approved by the State and is referred to
there as well. SECOR, our conpany, is also involved in
other sites in California as a voluntary cl eanup using
the sane technol ogy. The technol ogy has been used very
successfully. WAstewater treatnent, in fact, is
probably one of the chenmicals used in the past to treat
the chromum so that the process chem stry is very
wel |l accepted. And in the soil and insuti environnent,
there are certainly questions that we need to address
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those things specific, which is one of the reasons we
conpleted this study. Qur objectives were to

denonstrate that the surface soils and the groundwater

24
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could be treated effectively with a very sinple
solution of ---. And there's two forns of chromumin
the groundwater as well as in the soil, one of which is
very soluble and one of which is not. The very
insoluble formis trivalent chromumand it is very
difficult to resoluablize, even though it's a solution.
The hexaval ent chrom um whi ch roman nuneral number six
indicates that it's a very soluble nmobile and a very
toxic formof chromium The ferrous sulfate is very
effective in changing the formof chrom umfrom
hexaval ent to trivalent chromum So we did a couple
very interesting and very snmall scale experinents to
see if this would indeed work in a small setting. In
the overhead shot that Ral ph showed earlier there was
a indicated waste pond area, these pits were dug in the
waste pond area that were about 18 inches deep and 4
feet by 10 feet. W weren't burying anybody, we were
doi ng an experinment. W lined the excavation with
plastic, we put the soils that were taken out of the
hol e, we segregated themon plastic, and then placed
back in the hole in layers in which they canme, so they
were representative, as nmuch as we coul d,
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representative of the natural soils that are in the
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wast e pone area which was the highest chrom um
concentration. The drain pipe you see there was used
to collect |eachate after the various treatnents of the
ferrous sulfate that were applied. The results of the
soil testing indicated that by applying a very small
concentration of ferrous sulfate, as little as eight
grans applied, we had a very significant decrease in
t he concentration of the hexavalent chromium The
original zero treatnment, far on the left, results in
600 mi crograms per kil ogram concentration of hexaval ent
chromum with the eight mlligrams added, it's about
hal f of that. And when we get to the 400 |evel, we had
a very difficult time finding any hexaval ent chroni um
We were encouraged by this and feel that treatnent
concentration is probably sonewhere between ei ght and
400 milligrans level. This is strictly by treating the
soil with a very dilute solution and spray it over the
top of the soil, that's sinply what we did. To
i nvestigate this concept in the groundwater itself, we
used a couple of existing wells and a coupl e of
injection wells to inject, again, a very |ow
concentration of ferrous sulfate, and what we found
was, that when we injected ferrous sulfate solution and
monitored the quality of groundwater in the vicinity
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Townsend Saw Chain Superfund Site 26
and downgrading of that well, we saw a very substantia
decrease in the concentrati on of hexaval ent chrom um
The green |line indicates the treatnment, which we added
the ferrous sulfate, and prior to adding the ferrous
sulfate we had a test in which we just had tap water
and chloride. That's the yellowline. So wthout the
treatnment, we saw a decrease in concentration from
about 1500 nmicrogranms to maybe 1,000 mcrograns in the
groundwat er. However, when we used the ferrous sulfate
treatment, we took that all the way fromthe 1500 or so
| evel down to non-detectable, |ess than about 10
m crograns per kil ogram of hexaval ent chromum So
this indicated a very positive potential for the use of
this technology in the soils. A couple of other things
that we did to supplenent this were, was to investigate
the long termstability of the treated soils. W
col l ected sonme soils that had been treated in the plots
that you saw earlier and subjected themto vigorous PH
testing under varied PH conditions which would sinulate
successful rainfalls and the normal environnent; in
fact, we even went as far as contacting the |loca
weat her service and the USGS and constructing a
simul ated rain itself that was conparable to rainfal
that you get in the area in terns of its chemcals

existing in the PH acid base. W used that to | each
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the soils that we obtained fromthe plots over severa
weeks and found that we still were unable to | each out
t he hexaval ent chrom um because it had changed to
trivalent chromium which is insoluble. So that's one
of the things we did. The other thing we did was cone
up with a leachability factor to be used in the
devel opnent of the renediation, and all that
information is provided in the appendices to the

Feasi bility Study.

MR, HOMARD: Thank you. |If you are-interested in the

speci fics of what was done on both the Denpnstration
Study and later the Feasibility Study concerning
feasibility and the stability of the reaction that Tim
and SECOR investigated, there is great detail on that
in the Feasibility study which contains the
Denonstration Study report as one of its appendices.

So you nmay wish to |look further there. So from here we
go to ... we go eventually to cleanup, but we would
like to hear fromyou first. W have a legally
established public comment period which will extend for
anot her coupl e of weeks, three weeks now, through
October the 7th, at that time we will close the public

comment period and we will ... | will sit down and
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recei ve concerning what EPA is doing. You see the
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public neeting |isted there tonight. 1In the record of
deci sion, which will be issued in Novenber of this
year, EPA will address in witing all the concerns

brought to us and address those. EPA has on occasion
nodi fied records of decision, nodified the preferred
alternatives, none of those things are ... there's no
reason why those could not happen here as well if you
do not |ike what you're seeing. But we do plan to

i ssue the record of decision in Novenber, again
dependi ng on public coment. Fromthere we arrange a

| egal agreenent with the responsible parties. Textron
has done all the work requested of themto date and we
expect to, in fairly short order, reach a | ega
agreenent for continuing this action at the Townsend
site. Following that, the renedial design that |
descri bed earlier would begin, obviously it begins with
pl anning. That would certainly be true in this case
where we are really starting fromscratch as to the ...
we're not starting fromscratch, but we are starting

wi th new i nnovative technol ogy. W do have to plan out



21

22

23

24

25

10

11

12

13

14

15

16

17

18

very carefully that work. It's hard to predict exactly

when the first solutions mght hit the ground or work

towards the groundwater, but certainly by next sunmer

we'd like to see activities underway in the renedia

action. So this is where we go fromhere and we'd
CREEL COURT REPORTI NG, | NC

1720 Main Street, Suite 202 / Colunbia, SC 29201
(803) 252-3445 / (800) 822-0896

Townsend Saw Chain Superfund Site 29

certainly like to hear any concerns or questions you

m ght have. | would ask that you identify yourself for
our court reporter so that she'll know who's asking the
question, and | will repeat questions if they are

necessary, as necessary. Are there any questions? |If

there are any questions at all, now is your chance.

(No questions are posed)

Al right, thank you for conming. Please stay
afterwards and talk with us if you will, we certainly
want to keep you informed. | appreciate your attending

toni ght and, again, thanks for coning.

(There being nothing further, the hearing was adjourned at

8:01 p.m)
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CERTI FI CATE

This is to certify that the within Public Hearing,
consi sting of Twenty-eight (29) pages, is a true and correct
transcri pt of the hearing; said hearing was reported by the
met hod of Stenomask with Backup

| further certify that | am neither enpl oyed by nor
related to any of the parties in this nmatter or their counsel
nor do | have any interest, financial or otherwise, in the
out cone of sane.

IN WTNESS WHEREOF | have hereunto set ny hand and

seal this 30th day of Septenber, 1996.

<I MG SRC 97019R>

Notary Public for South Carolina
My commi ssion Expires: 3/6/1999
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